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viii PREFACE. 

of Meridional Parts, and an extenfive Table of Latitudes 
and Longitudes of places fettled from runs of (hips and the 
beft charts where aftronomical obfervations are wanting, 
which are to be found in moft books of navigation, and 
relate rather to the dedu&ion of the (hip's place from the log 
than from obfervations of the heavenly bodies. For the 
feamen will underftand, that riotwithftanding the great im- 
provements made in the methods of finding the Latitude 
-and Longitude at fee by celeftial obfervations, the account 
of the (hips run muft ftill be kept by the log, were it only 
in order, to connect thefe very obfervations together, 
which will be often liable to be feparated by too great 
intervals of time, owing to bad weather or negjedl of 
# the obfervers. 



NEVIL MASKELYNE, 
Aftronomer Royal. 

Greenwich, 
Ikb. io, 1781. • 
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Add aft. N- 


Sub. *fc. N* 


HM 


HM 


UMKM 


HM 


HM 


HM 


Sub. 2ft; N, 


Add att. ft, 




Sub. bef. N, 


Add btf, N. 


3, 


3. 20 


3*4 f k 


4. 20 


4.40 


| J 


Add be+\ >f. 


Sub, bet'.N. 




Add in W\ 


Sub. in W, 






Sub, in W* 


Add in W. 




Sub* m E. 


Add in E. 


4* P 
M 3 


M S 


55D 
M S 

Q. C 


*oD 
M S 


6^D 

j. 


70 D 
M S 
0. 


75 D 


Add in E, 


1 Sub. in E. 




Days. 


Days. 


M S 

0, c 


Ifeys. 


Djys. 




Dcccmb. 21 


Dcccmb. ai 


Q. O 


0. 


■j* 


21 June. 


j 1 June* 




±o 


*2 


0. 3 


0. 3 


0. 4 


j. 4 


0. 4 


0, 5 


Ob f 


22 


JO 




*9 


*3 


0. 6 


0. 7 

0, I I 


0. S 


0. 9 


0, 9 


0, IC 


j. It 


^3 


[ 9 




ft 


*4 


?. IL 


0. 12 


^-n 


0. 14 


0, 1* 


0. i£ 


*4 


19 




*7 


*5 


O* 13 


0, 1 1 


?.!':. 


Xlf 


0,19 


0.10 


3i 22 


M 


17 




S 16 


26. 


Ek. 16 


0. iS 


0. 1C 


3, 2 2 


0. 24 


^♦26 


O. 27 


26 


16 




1 *S 


*7 


C. fO 


0.22 


0. 24 


O. 26 


0. 19 


0.31 


0*33 


17 


'S 




f >4 


xtl 


O-lj 


0,X 5 


0. 2S 


O.31 


0.34 


0, 36 


O.3W 


i3 


14 




*3 


29 


D. 20 


0.29 


0.32 


^35 


0.38 


-41 


3*44 


2 9 


*3 




12 


3° 


O. ^C 


0.33 


0. 36 


0.4^ 


0.43 


0, 46 


O. 5C 


^o June. 


n 




1 [ 


Dcccmb, 31 


0, 33 


0*3? 


0.40 


0.44 


0.48 


0.51 


0,55 


1 July. 


K 




10 


January 1 


0, 36 


0*40 


0.44 


0,48 


51 


a. 57 


1, J 


2 


10 




I 


2 


*>'39 


0.44 


0.4ft 


0,5} 


*« 5? 


I. : 


1. 6 


3 


9 




3 


0.43 


■ 4". 


°-53 


-M7 


i. 2 


r. 7 


ii it 


4 


i 




t 7 


4 


0. 46 


0*51 


0« j;6 


1. 1 


1* 7 


1*12 


1. 17 


5 


7 




6 


5 


0.49 


0.5ft 


I. c 


r, 6 


t. 11 


1. 17 


i. 22 


6 


$ 




5 


ft 


0.52 


'- 4 


I.K 


i f ifi 


I. 22 


t.27 


7 


5 




4 


7 


^S| 


1- 1 


1. 7 


I* if 


1 . 20 


i.26 


'-3 1 


3 


4 




3 


3 


0.5S 


'■ 5 


i.n 


1.1S 


(.24 


I. 31 


<»37 


9 


3 




2 


9 


1. 1 


ii 8 


1M5 


U 22 


1. 29 


I.36 
I.4J 


t.43 


10 






Dcccmb. t 


10 


l- 4 


I- 11 


1. 19 


r. 26 


i..r 


ti 


i June. 




Ngvcmb.30 


11 


*- 7 


1- 15 

i.iS 


1.23 


i-3* 


^■S? 


'■45 


1,52 


12 


31 May, 




13 


11 


i» 10 


r.26 


r.34 
r.38 


[.41 


1.50 


'57 


13 


30 




13 


1. 12 


[.22 


1.30 


[.46 


f ^4 


1* 2 


i4 


'9 




27 


'4 


1.16 


r.a 


r, 3 4 


1.42 


1.50 


i.a 


-- ? 


*| 


iS 




16 


»5 


i.(9 


'-37 


1.46 


^55 


2* 3 


t, 12 


16 


27 




*S 


ii 


:. i- 


1,31 


1,40 


1.49 


r -5S 


1. u 


2.17 


17 


26 




*4 


J7 


;;S 


!# 


'-44 


l >51 


*« 3 


2. 12 


2. 21 


ti 


*s 




*3 


it 


1.47 


r. 5 7 


*• 7 


2. l6 


2,2() 


19 


2 + 




ii 


19 


r-3C 


1.41 


yi 


2. 1 


2. 11 


2. 21 


2.^1 

2.35 


20 


*3 




1 ZI 


iO 


'33 


1,44 


1-54 


a, 4 


-■ 15 


2.2< 


21 


22 


' 


20 


21 


r.jfi 


T.47 


■-57 


2. 8 


2.19 


2.29 


2.40 


22 


21 




*9 


22 


i-39 


i.ijo 


;* e 


£■ 11 


2.22 


2.3^ 


2.44 


2J 


20 




iB 


*3 


1.41 


'55 


= * 4 


E. I* 


2, 26 


*'3? 


2. 48 


"4 


ig 




17 


*4 


1.43 


r *55 


*• 7 


2. ib 


2,3c 


2.41 


i. 52 


*5 


if 




1 16 


*5 


1.46 


„ 5 3 


la IC 


2-21 


^■33 


^■45 


256 


26 


17 




! w 


ftfi 


1.4H 


1. 1 


2.IJ 


*»5 


2-37 


2.49 


3- ' 


»7 


16 




'4 


*7 


1.51 


2. 4 


Life 


l.fl 


2,4c 


-S* 


3- S 


28 


is 




'3 


28 


ii 54 


2- 7 


2, I9 


I*|l 


2,44 


2.56 


J' 9 


29 


'4 




1 1 


January ^d , 


M 3 


2. 11 


2.24 


^37 
1. 43 


1,51 


1- 4 


1- 17 


31 J^ 


b it 




! 9 


February i 


2. 3 


;, 17 


2.3C 


1.57 


J. 11 


j, 14 


2 Auguft. 


10 




7 


3 


2. 7 


2.21 


*'JJ 


1.49 


*■ 3 


Ml 


1-3^ 


4 


8 




5 


5 


;. 11 


: 25 


2.4C 


2.54 


1- 9 


I'M 


3-3* 


6 


6 




3 


7 


2. i4 


2,29' 


i*44 


2.5s 


3*14 


*-^9 


*-44 


8 


4 




Noverob- 1 


9 


2.18 


^■33 


2.40 


|« - 


W9 


T'35 


?-5 





2 Miy. 




October 30 


11 


2- 22 


1.38 


?. S ^ 


<- 9 


1^5 


3,41 


1 J« 


12 


KJ '\ j'L U, 




28 


13 


Ii 25 


i-4" 


2,5b 


M4 


j. 30 


j. 4 6 


+■ 1 


,14 


lit 




26 


'5 


J. 19 


i*45 


3* * 


5 .i* 


1-35 


VS' 


4. Ik 


b2 


2S 




34 


17 


M* 


i*49 


3> 5 


i<21 


3-39 


|*S* 


fM 


S* 


24 




11 


20 


2.36 


*-53 


Mi 


T-2S 


?'45 


X, * 4.2c 


2 1 


2T 




18 


M 


;. 4c 


2 . 5 K 


3->5 


3-3? 


3,51 


+- 8 


4.26 


24 


i3 




15 


February 26 


**4a 


3- I 


3.2c 


1-3^ 


3-S6 


4,14 


4*3* 


. J 7 


'5 




J2 


March 1 


2. 46 




]*2 ? 


1+ 42 


4- J 


+«*9 


4-33 


30 An^uJl. 


12 




9 


. 4 


2.4.) 


3 .af 


1.45 


4, 4 


*^3 


4.41 


2 ScptcuiUi 


9 




J 6 


7 


z. 51 


j. 10 


3.29 


1-4^ 


4- 7 


4,26 


4-45 


* s 


6 




1 October 3 


10 


1.53 


3- 1 J 


3-3 1 


J-5 1 


4- 10 


4» zt * 


4-49 


& 


3 April* 




1 9cpt«mb. 30 


13 


2. 5 < 


3*14 


1-33 


i^si 


4- M 


+-3 1 


+oi 


11 


31 March, 




17 


ID 


1*56 


3-15 


3-34 


1*54 


4*14 


4-33 


4.J2 


J4 


28 




■; *+ 


19 


2* 56 


3- '5 


3- 35! 


i- 55 


4.15 


4-33 


4.52 


^7 


*J 




L—^- 


1) 


2.56 


3**5 


3-35 


1-55 


4- 15 


4-34 


*-53 


20 


22 





A s 













f 


4 


3 












Tadle VI, For reducing tue Sun's Decunatiok, as given m the Nautical 




Almanac for Noon at Greenwich, to anv other Time under that 


Merid ian * 




or lo Noon under any other Meridian, 






Add aft N. 


Sub, aft. N. 


HM 


HM 


HM 


HM 


HMIH 


HM 


Sub. ail. N\ 


Add ate. N. 




Sub. bef, K. 


Add bef. N. 


C. 2 ■' 


$*4<? 


'j. -: 


6* %o 


^-40 


7- 


7, 20 


Add bef. H, 


Sub. bef. N. 




Add in W. 


Suk in W. 


D 


D 


D 


D 


D 


U 


D 


Sub. in W. 


Add inW. 




Sub. in E* 


Add in fc. 


So 


*S 


qo 


*M 


100 


105 


no 


Add Ln E- 


Sub. in E< 




Days. 


Day*. 


M S 

0, 


M S 

■«. r 


M S 

0. 


M S 


M S 


M S 


Oj\>. 


Days, 




Dtvcmb. ft| 


Decern b, 21 


O* tf 


Q, O 


0, 0. 


Oh. 


21 June. 


II June* 




ao 


11 


0, 5 


0, 6 


Q. 6 


» 7 


0. 3 


0. d 


0, 8 


22 


20 




*2 


*3 


0, ir 


o. 1 1 


0-13 


it4 


0. r 5 


0. t^ 


0. 16 


±3 


19 




if 


*4 


0-17 


b. 19 


0. 10 


O* 21 


0. 12 


0.13 


,j. 24 


24 


ti 




t? 


U 


0.2 J 


b*a< 


T« l6 


0.28 


0. 29 


au 


o.jl 


*« 


<7 




i* 


O, l^ 


b.ji 


°-33 


&-35 


k 37 


0. 3& 


□.40 


16 


tfl 




'3 


a 7 


O* 35 


0.3S 


■ , +C 


0.42 


■44 


0.46 


o-49 


17 


Ej . 




U 


28 


- 4! 


0*43 


O.46 


0,49 


0.51 


0,54 


0*57 


iS 


H 




•i 


*9 


«'47 


0.5c 


<M3 


0.56 


°*S9 


i. 2 


i- J 


*9 


11 J 




12 


3* 


0. 51 


0. 56 


0. 59 


1; 3 


u 6 


1; 9 


i. ti 


50 J«ne* 


11 




11 


Decern b. 31 


0,59 


l. 1 


1* & 


i- ID 


1. 13 


1. 17 


1. iJ 


1 July, 


it 




10 


January 1 


1. s 


I. 9 


1- 13 


■■■17 


I« 2: 


1^ 

1. 32 


F-n 


2 


10 




9 


a 


1. 11 


i.iS 


t . 19 


1. 34 


iiiS 


'■37 


3 


9 




i 


3 


1.16 


I. 21 


r.*p 


i.ji 


'-35 


14" 


1 45 


4 


3 




i 


4 


1*12 


i* a; 


i.ji 


'-37 


1.41 


T-4; 


J* 53 


5 


7 




6 


J 


1.27 


i-33 


i* 3 1 


[.44 


1.49 


1*54 


i» p 


6 


6 




^ 


6 


1- J3 


1.39 


r*45 


i*5* 


i»57 


;, 2 


;. 8 


7 


1 




4 


7 


1*39 


J- 45 


1*51 


'•57 


*• 3 


2. 9 


,. r(> 


8 


4 




3 


8 


1,44 


I, Jp 


•■37 


1* 4 


2* lo 


2.16 


2. 23 


9 


3 




= 





1. ec 


1.56 


2. 3 


a. 10 


a* 17 


2.13 


2-3^ 


TO 


a 




Dcctmh. 1 


10 


'-55 


ii, i 


2. 9 


a, 16 


i»*3 


ft. |8 


2*33 


II 


1 Jwne* ! 




| Novemb* 30 


J r 


1* t 


i. 7 


a,ij 


ii 22 


t-3 fl 


2.37 


2,45 


12 


31 May, 




*2 


12 


2 ' 1 


2,13 


a* 2r 


l**% 


^*3> 


i-44 


^5* 


»3 


3* 




pi 


*J 


^. 10 


;,ig 


2.27 


3 -35 


2,43 


U *m 


3. c 


H 


3 




*7 


»4 


1. 16 


2.25 


**33 


2.42 


2. 50 


2*58 


3* 7 


IS 




26 


>S 


1* 21 


^ 30 


2-38 


*• 41 


2.56 


3- 5 


3**3 


16 


*7 




*!i 


16 


1, ifi 


='33 


2*44 


*-S3 


j- i 


3. it 


3-21 


i7 


16 




*4 


17 


2*31 


2.40 


2.50 


2.59 


3- 9 


3 *t8 


3. 2S 


iS 


i$ 




-*3 


tl 


1,36 


2.46 


2.55 


J' 5 


>*5 


3,24 


3*34 


19 


H 




n 


19 


1-4T 


2.51 


3. 1 


}.I! 


3 ,zr 


3-3» 


3*4* 


20 


*3 




II 


ao 


1.46 


1,56 


1, e 


Mi 


3^7 


3*37 


3-4* 


ii 


2a 




19 


IT 


1. JO 


j* 1 


pw 


3*^5 


3-33 


3*44 


3*55 


12 


at 




I? 


tl 


^-55 


3 * 


3-17 


3-aS 


3*39 


3*5^ 


4- 1 


23 


20 




l8 


*3 


3, 


3. 11 


3.22 


3-33 


3*45 


3*56 


4- 7 


i4 


[I 




17 


34 


* i 


3*16 


3**7 


3-39 


J. 50 


4* 1 


4-13 


2 5 




*6 


»i 


3. 8 


3, ao 


3-3 1 


3*44 


j. 56 


4* 7 


4. 19 


tl 


I? 




*J 


26 


3-3 


MJ 


3*37 


3^49 


4- 1 


4*U 


4.16 


^7 


16 




H 


*7 


j* 17 


l-*9 


3*4* 


3-54 


4* 6 


4-19 


4,3 1 


a8 


'5 




■I 


18 


J*" 


3-34 


3' 47 


.;. 


4. ii 


4*25 


4-J3 


*9 


14 




TI 


January **o 


S-3 r 
3-1* 


V4i 
3*5' 


l-5 fi 


4* 9 


4*21 


4-3* 


4-49 


31 July. 


12 1 




9 


February 1 


* 5 


4*iS 


4.32 


4.46 


4*59 


2 Auguft* 


ro 




7 


1 


3.46 


4* ° 


4-14 


4. 18 


4-4; 


4.56 


5. IQ 


4 


8 




; 5> 


5 


3.51 


4, 6 


4-21 


4*36 


4-5^ 


P 5 


,5*19 


6 


a 




3 


7 


1-59 


4-14 


4*19 


+■44 


4-59 


5*14 


5,29 


3 


4 




Novemb, r 


9 


4- 5 


4-at 


4- 1* 


*•!» 


5* 7 


5**3 


5-3* 


10 


2 May. 1 




October 30 


11 


4.11 


.;- 2^ 


4*44 


5* 


5.16 


5*31 


5*47 


ia 


30 April* 




28 


>3 


4- '9 


4- 35 


4-51 


5* 7 


5**3 


5-4^ 


5.56 


14 


28 




lG 


'S 


4.24 


4.41 


4*57 


5- '4 


f-ii 


5*47 


6. 3 


16 


rfi 




H 


17 


4,30 


4*47 


5- 3 


5*2[ 


5*3^ 


5- £5 


6,ir 


:is 


"4 




11 


10 


4-37 


4*55 


5/12 


C*2i) 


5*47 


0, 4 


6.21 


11 


If 




i* 


2 | 


4*44 


s- - 


5**9 


5- 37 


5*55 


6,r3 


4 3 I 


=4 


A 




15 


February 26 


4,50 


5. s 


5*26 


<*44 


6. 2 


fl* 20 


6. 3 B 


47 


7$ 1 




it 


March 1 


4.56 


5 »5 


5*33 


5*5 2 


6* ID 

6*16 


6. 29 


d.47 


30 AagiifL 


11 i 




9 


4 


5* 


5**9 


5*38 


|-57 


fi-34 


**53 


2 Sept cm b* 


9 




6 


7 


S- 4 


5.20 


5*42 


6. 1 


d, lb 


<S*39 


6,5a 


1 


i 




October 3 


10 


s* 1 


5**7 


5*4*| 


I:i 


6.25 


6*44 


7- 3 


3 April. 




Septcmb* 30 


n 


5.11 


5.3c 


5*49 


6,2s 


M7 


7- i 


n 


^3* March, 




^7 


16 


5- 12 


5*3 T 


5 5' 


6. 11 


6*31 


6, 50 


7- 9 


■4 


28 




*4i 


19 


5. T2 


5-3 1 


5'5* 


6. 12 


6*32 


6.51 


7*ii 


: j 7 


l 5 




21- 


a* 


5-*3 


5-31 


5- 51 


6. 13 


'5. 3 3 


6v S 2 


7*11 


10 


22 











C 5 


3 










1 Table VI, For reducing the Sun's Declination, as given in the Nautical 


I Almanac (or Noon at Greenwich, to any other Time under that Meridian; 


or to Noon under any other Meridian. 




Add aft, H. 


Sub. aft, N. 


HM 


HM 


HM 


HM 


HM 


HM 


HM 


Sub, aft.N, 


Add aft. N 


Sub. bef. N. 


Addbef-N. 


7.40 


3. 


8. 20 


8.4c 


9^ 


ij F ir> 


9*4° 


A4d bef. N. 


Sub. U-i\ K. 


Add mW. 


Sub. inW, 


D 


D 


D 


D 


D 


D 


D 


Sub, in W. 


Add in W- 


Sub* in, E. 


Add ]n E. 


"5 


120 


12$ 


130 


'35 


■ 40 


-45 


Add in !■"„ 


Sub. in F. 


Day a. 


Days, 


M S 


M S 


M 5 


M S 


M S 


M S 


M ii 


Days. 


llajs. J 


Decern, 21 


Decern* 11 


Ci. 


o* 


r. 


a* 


D. 


0. 


O. Q 


at June. 


at June. 


10 


11 


0, 9 


0* 9 


0. 9 


0. IC 


O. IO 


«, to 


O. TO 


12 


20 j 


si 


*3 


0. 17 


o. 18 


0. 18 


0. 19 


O* Ig 


0, 2D 


O. 21 


23 


ig 


*4 


0.15 


0,26 


o< 27 


0*28 


O. 29 


O. 30 


C3I 


*4 


** J 


17 


*S 


o-34 


35 


0-36 


0.38 


0,39 


^41 


O.43 


»$ 


-7 ; 


i4 


26 


e.42 


0.44 


0.46 


o,4S 


°*49 


O.5I 


°-53 


26 


i« 


, 15 


17 


0.51 


o, S3 


0.5s 


0.57 


°-59 


t.I 


»' 3 


27 


'5 < 


14 


Kg 


e.59 


1, z 


-• 5 


>* 7 


1* 9 


1. 11 


i.H 


2* 


: + 


13 


*9 


1. ft 


1. n 


1. 14 


1. 17 


M9 


1.21 


1.25 


*9 


^3 


12 


3° 


1. 16 


1. 19 


i*3 


r.26 


1.29 


I.32 


*-3' 


|o June* 


1 j J 


it 


Decern* 31 


1.24 


u 18 


1.3* 


»*35 


1.39 


t*43 


1. 46 


ijulj. 


*1 


10 


January 1 


'33 


1*37 


1.41 


i*45 


t.49 


-♦53 


1.5: 


2 


to 


I 


2 


1*4* 


l*4 6 


*«$1 


MS 


'*5» 


*- 3 


** 7 


3 


9 I 


3 


1.49 


1-54 


LI 


*■ 4 


*■ 9 


1.13 


!« I8 J 


4 


.8 ; 


7 


4 


«- 5 8 


2. 3 


2.13 


2,19 


2.23 


2.2S 


5 


** 


6 


5 


** 5 


2. 11 


2. j'> 


2.2:. 


1.18 


2.33 


2,39 


6 


& 


5 


£ 


z. 14 


2, 20 


1.16 


2.32 


z, *B 


z>4l 


2-49 


^ 
j 


S ; 


4 


7 


z* it 


a. 18 


**34 


1*41 


**47 


1-5.1 


*-59 


8 


4 


3 


S 


2.19 


2. 36 


1.43 


2*49 


2,56 


3* 3 
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Taplb VI. For reducing the Suns Declination, ai given in the 


Nautical 
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4-M 


4- J 1 


11 


1 June, 




Ndvem. 30 


11 


3*45 


3-5 1 


3-$<) 


4* 7 


4.15 


4,22 


4-JO 


12 


3 J May. 




29 


IX 


3-55 


4* 3 


4. 10 


4, |S 


4-26 


4*34 


4.42 


h 


30 




18 


M 


4* 5 


4,13 


4' it 


4.29 


4.33 


4,4* 


4-54 


>4 


19 




17 


14 


4,15 


4 *3 


4-31 


4.40 


4*49 


4t5 2 


5* 5 


J 5 


28 




26 


M 


4*4 


4-33 


4.41 


4,50 


4*59 


5. 8 


5<1 Z 


16 


27 




*5 
*4 


16 


4-34 


4-4» 


4- 5 1 


5- 1 


5.10 


5. 19 


5. 28 


17 


26 




*7 


4-43 


4- S3 


5* * 


*• ir 


5.21 


S-30 


5.40 


18 


n 




-I 


iS 


4-5^ 


5* * 


5.12 


i. 21 


5. 32 


S-4i 


5*5" 


'9 


h 




ii 


T9 


5* J 


1;, ii 


5, 22 


5- ^ 


5>4* 


f-S* 


6, 2 


20 


13 




rtl 


20 


5.10 


5.21 


yv 


5,42 


5-53 


6. 3 


6.13 


21 


«« 




an 


It 


5.10 


5*3' 


5-41 


5-5* 


6. 3 


t: . 14 


K 24 


22 


11 




10 


12 


5* --9 


5,40 


5*5' 


6« 2 


6. n 


G124 


*-34 


*3 


10 




18 


*3 


S-37 


5*49 


6. 


6, ii 


6,23 


6.34 


6.44 


H 


'9 




>7 


*4 


5-45 


I' 5 ? 


6. 9 


6, 20 


6.31 


6.43 


6 -54 


*5 


tf 




ifi 


U 


5- 54 


6. 6 


6,17 


6. 29 


■'.-+1 


ft. S3 


7- 4 


26 


17 




*5 


6. 2 


6. 14 


6.26 


6.33 


&ji 


7- 3 


7.14 


17 


10 




14 


*7 


6, TO 


6.11 


*-34 


6.47 


7* 


7.12 


7.24 


23 


'-* i 




; ii 


28 


6. 1 9 


6.31 


6.43 


6.56 


7, 9 


7.22 


7-34 


29 


14 




! II 


J;* mi sty }o 


M4 


M7 


7. 


7- tj 


7.26 


7*40 


^*53 


3' Nr* 


t; 




9 


Febniaiy t 


ft, 45 


7' 3 


7,(6 


7- ^0 


7-43 


I 57 


1 M 


2 Au£UJl* 


to 




7 


3 


7- 5 


M7 


7- 31 


7-45 


7-59 


S.13 


8. 28 


4 


8 , 




J 


5 


7- 1* 


7-3T 


7-45 


i, 


S. 14 


8,28 


8.43 


6 


6 




3 


7 


7.39 


7-44 


7-50 


8.14 


S.2S 


8,43 


a-jS 


3 


4 




Vovem. j 


9 


7.41 


7.56 


8,]2 


8,27 


s; 4 2 


8.58 
9.12 


9- M 


10 


1 May. 




QOober 30 


It 


7*53 


8. a 


^J 


s.40 


8*56 


9. 2B 


12 


30 April. 




18 


*3 


3. 4 


3.1c 


g.36 


S-53 


9. 9 


9.15 


9,42 


H 


28 




£6 


IJ 


3.1c 


M« 


8,43 


9- 1 


3. 21 


9-3^ 


9*54 


16 


26 




14 


J7 


tf.26 


*-4.»; 


9, 


9* H 


9*34 


9.50 


10* 7 


i3 


*4 




ir 


20 


tf.40, 


8,57 


9,14 


9.32 


9' 49 


10. ft 


TO, 24 


21 


21 




iS 


** 


$. 5 i 


9, 10 


9, 28 


9-4* 


10. 3 


1,-. 21 


to. 39 


^4 


iK 1 




'5 


Feb. 26 


9. 4 


9. 2 2 


9,40 


9-5* 


IO* 1 6 


10.34 


IO.53 


17 


*s 




12 


March 1 


9, 15 


9-33 


9, 51 


TO, 10 


10. 29 


■c-47 


TI. 6 


30 Augufl, 


12 




9 
6 


■ 4 
7 


9.14 
9-3° 


9*43, 
9-5° 


to. 1 

10, 9 


to* 20 
10, 18 


10,39 
1^,47 


10.58 

IT. 6 


II. 16 

II. 24 


2 Srptem, 

5 


I 




Oftober 3 


10 


9-37 


9*56 


ro. ifi 


10. 35 


10.54 


11. ii 


11.32 


8 


3 April. 




eptera, 30 


'3 1 


9.41 


10. 


IC 2T 


io. 40 


ic.|9 


ti.kl 


II.38 


11 


31 March. 




17 


16 


9*45 


10. 4 


TO. 34 


10,44 


n> 3 


IT, 22 


11.41 


r 4 


23 * 


& *4 


19 


9.47 


10* 6 


TO. 26 


10, 46 


ir. c, 


1 1 . 24 


H.44 


l 7 


*S 


P - 


12 


9 48 


TO, 7 


t'% 27 


10.47 


IT. 1 


11,25 


1 1 . 45 20 


21 , 



C 7 1 



Table VTI, The Right Aicenfions jrui Declinations of the principal Fix up Stakd 
of the Firtl and Second Magnitudes, adapted to the Beginning of Che Year i/Ko, 
i with their ail nu:J V^tstiuns. 
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The iimt hern eye of the Bull, sil Achat &u\ 
In (he left ft cut! J er of Aurijfi, Capelltt - 
The bright foot of OHoni *&iget 
Northern horn of the Bull -, 
The weftern fhouldcr of Orion - - - 
Preceding ftar in the belt of Orion - - 
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48*44 
43-53 
49* 2 
49.11 
49*10 
49.29 



49-38 
49-47 

53- 5 
50. 14 

50* *J 



50,31 
50.41 
50.50 
50.59 

S I. 9 

S t.,S 



51.27 

51,36 
51.45 
ii-54 
5»- 3 
52, ri 



52. u 
51*30 

5**39 

52*48 

5*- 57 

53- e 



53*15 
51-*$ 
53*34 
53*43 
53.52 

54- ' 



54- 1 3 



46. i& 
46.45 
46. 54 

47* 3 
47 ia 

47- J I 



47-30 
47-39 
47*48 

47- 57 
43* 6 
4S.15 



49- 18 
49.27 
49.36 

49- 45 
49-54 
5°* 3 



50* 1 x 

50y2t 

50.39 
50.47 
50. j6 



5i* 5 

51.14 
51*23 

51*3* 
5i.4t 
51,50 



I* 59 

52* S 

51.17 
51,16 

5*-35 

51.44 



5*- 53 
53- * 
53-1" 

53.10 
53.29 
53*38 



53-47 



45*11 

45.31 
45-4^ 
45-49 
45-5* 
40- 7 



45- « 
45**-* 
45*19 
45-17 
45- 3« 
45-45 



46, 16 

46.14 

46- 33 
46.42 
46.51 

47. o 



45-54 
46, 3 
46,12 

46.1t 
46. 19 
46-3* 



47* 9 
47.18 
47.27 
47-3* 
4745 
47-54 



46.47 
46.56 

47-- 5 
47- tj 
47**1 
47-31 



48.24 


48- 3 


48* B 


48. 11 


48' 4» 


48.20 


48.51 


48**9 


49* 


48-38 


49. 9 


48.47 



47-4© 
47.49 
47-5* 
4$. 7 

4 : *- M* 



4S.56 
49- 5 
49.14 
49*23 
49.31 
49* 4& 



4V3! 
4«-4* 
48*51 
49- 
49- * 
49- 17 



4 J* 49 
49-5« 
5°* 7 
50* j6 
50.15 
5°-34. 



49.26 
49-35 
49*44 
49*53 
50. 1 
50. 10 



50*43 
50. 5 r 
51* o 
51* 9 
5'**8 
5i-t7 1 



50.19 
50*2* 
50.37 
50.46 

50- 54 



51.36 
5**45 
5" 54 

5^* 3 

52. [2 

51.2t 



51- " 
51.21 
51*30 
51.39 
51-47 
51-54 



5L3O 
5-2.33 
52.47 
52*56 

S3* 5 
>3- H 



5** 5 

52. 14 
52.23 

51* 32 
52.40 
52.49 



5J.*3 



51-58 



*9 B 



Coru 



M 



44*39 

44.48 

44-5* 

45- 5 
45.13 
4v U. 



45.31 
45-39 

45-4* 

4*' 6 
46. 1 S 



46. 24 
46- 3* 
46.41 
46.50 
46.58 
47-7 



47. iS 

47- *5 

47. 34 

47-4* 
47.5* 

48, o 



48. 9 
48-17 
48. 16 

4S-35 

48.44 

4«*i* 



9 



49- 

49- 

49* 

49*17 

49*36 

4y-4i 



4«-54> 
5°- * 
50. (i 
50* 10 
50* 19 
5$- *-7 



50.46 
5^-55 
5"* 4 

51.11 
51- 21 



51.47 
51.56 

5*- 5 
52* 14 

5**1,, 



52.31 



r « 1 



Table VIII* For reducing the apparent Altitude of the Moon to the true* 



Moon** 

horizon til 



M 
5> 



54 



SS 



S 6 



$7 



59 



6o 



6i 



TT 



Apparent Altitude of the Mo**v*s Center, 



"CoT 



3^ 



Corf* 



M 5 j MS 



44 t$ 


44.14 


44*33 


44*4* 


44* 5° 
44- m 



43 *J1 

44, o 

44- I 
44-17 
44.26 
44. 14 



45* 7 


44*43 


45* ■ * 


44*5' 


45**5 


45* ° 


45*33 


45- a 


45.42 


45-J7 


4fe ^' 


4V 1 * 



4^-59 
46, 8 
46.17 
46.15 
4 6 *34 
4^-43 



45- 34 
45* 43 
45*5' 

46. 

4*- S 
46. 17 



46.5 j 
47- O 
47* 9 
47-17 

47- i£ 

47-3? 



46*15 

4^-34 
46.41 
46; s 1 

47- o 
47. 8 



47-43 
47.51 
4 3. I 
A 9 
48.18 
48^7 



47*17 
47-25 

47- 14 

47-43 
47.51 
*3. o 



48.35 
4?- 44 
4«-53 
49* * 
49.10 

49**9 



4K- g 
4S.17 
48. 26 

48-34 
43.43 
4B*52 



49-17 
4^.36 
49-45 
49*5? 
5©. 2 
<c. 1 r 



50. JO 

5^-37 
50.45 
50.54 
5** 3 



51.11 

51.20 

51*37 

51-4* 

*.**55 

5*- 3 



49- o 
49- 9 

49-17 
49.26 

49-34 
49.41 



49.51 
49-59 
5°' 8 
50.17 
50.26 
$0-34 



50-43 
50-51 
51. o 
51- 8 

5 1 - -7 
5 T * Z 5 
5'- 34 



CttlT, 



M 5 



43. **5 
43*34 
43-43 
41* $1 
44* *> 
44* 8 



44. 16 
44**5 
44-33 

44*41 
44 5° 
44- 59, 



45* 7 
45.16 

45*14 
45*33 
45* 4t 

45* 49 



4>.58 
46. 6 
4*. t 5 

46.23 
46.32 
46.40 



46.49 
46.57 
4% 6 
47- *4 
4M3 
47- 3 ' 



47.40 
47-48 
47-57 
48- 5 
48.14 
48.12 



48,31 

4*- 39 
43.4s 

4*. 56 

49- 5 

49* '3 



49**1 
49.30 

49*39 
49.47 
49* 5 s 
|* 4 



50. 1 j 
50* ii 

50.30 
50.38 
50-47 
50- 5 S 
51* 4 



13° 



Corr, 



M S 



42-59 
43* 7 
43- 16 

43*24 
43*33 
4^.41 



43 5° 
4?* 5* 

44- 7 
44-15 
44-13 
44-1* 



44--P 
44-4* 
44*57 
45* 5 
45* '3 
4*- 21 



45*3® 
45*39 

45-47 

45-55 
46, 4 

46. 12 



46. ii 
40.19 
46.38 
46.46 
46,54 
47* 3 



47*n 
47- J9 
47-lS 
47- 3* 
47*44 
47.53 



48. 1 
4$. 10 
48. iS 
4S.17 
4&*35 
43-4? 



4^-51 
49* 2 
49* 8 
49* 1 7 
49*15 
49*34 



49.42 
49.50 
49*59 
5°' 7 

50.15 

5°**4 
50* 3 J 



34" 



Corr. 



M S 



42.3 s 

41,40 
41.48 
42*57 
43* 5 
43**3 



3S" 



Corr« 



M 5 



4J.21 

43-3* 
43*38 
43*47 
43*55 
44- 3 



44.it 
44* 20 
44.28 
44.36 

44*45 
44-53 



45* r 
45- 9 
45.17 
45.26 
45* 34 
45-42 



45*5' 
46. o 
46* g 
46. 16 
46-25 
4**33 



46,41 
46.49 
46.57 
47- 6 
47.14 
47.12 



47.30 
47*39 
47.47 
47*55 
48. 4 
48*12 



48. 20* 
43.29 
4S.37 
4S.45 
48.54 

49* * 



49.10 
49.18 
49*17 
49*35 
49*43 
49- 51 



50. 



4** 3 
41. 11 
4*1] 

42.28 
41,36 
41 44 



42. S3 

43* J 
43* 9 

43. iS 

41-26 
43-34 



43* 4* 

43*5° 
43*58 
44* * 
44*H 
4* 23 
■*\ — - 
44*3' 
44*39 
44*47 
44*55 
45* 4 
45-Ti 



45. 27 

45* 2$ 

45*3* 

45*45 

45>53 
46 4 1 



46. 9 
46.17 
46.25 
4**33 
46.41 

4&- 50 



46- 5 i 

47* 6 
47*14 
47* in 
47* 3 1 
47.39 



47-47 
47-55 
48* 4 
4% l ; 
48. 20 
43.28 



48.37 
4 S- 4 < 
48-53 
49* * 
49* 9 
49- g 



49.26 



B 2 



?6 Q 



COJT, 



M S 



r J 



Corr. 



M S 



4'* 34 
41*42 

41.50 

4*** 59 

42- 7 
4***5 



41*23 
42*31 
42.40 
42.48 
42.56 
43- 4 



43**1 
43* W 
45- iS 
43* ?* 

4? 44 
4S- 5i 



44* o 
44* a 
44,16 
44.24 
44*31 
44- 4a 



44*48 
44*57 
45* 5 
45*U 
45*ii 
45-19 



45*37 
45*45 
4v53 
46. 1 
46. 9 
46,17 



46,25 
46.33 
46.41 

4-1*5° 
46.58 
47* * 



47.14 
47.11 

47-3° 
47- 3* 

47-46 

47*54 

48. 1 
4S. 10 
48-. iS 
48*27 
48.35 
4$- 43 



4B.51 



4'- 4 
41. ti 
41. 20 
41.28 
41.36 
41.44 



41.52 
42. 
41. g 

42. 16 

41. H 
41-32 



42. 4^ 
4'- 4* 
41.56 
43- 4 
43*11 
43- 2 ° 



43-28 
43*3* 

43*44 
43-51 
44* e 
44* 8 



44,16 
44.14 

44-31 
44,40 

44.47 

44-5 5 



f* 



*5 



,,0 



Corr, 



M $ 



4 ■'■ t I 
40.41 
40. 49 

40, 56 

4i. 4 

41. ti 



41.20 
41 . iS 
41.36 
41.43 
4i-5* 
4-- <T9 



41. 7 
42.15 
41,13 

4i*3i 
42*39 
42.47 



4-.-S5 
43- 2 
43.10 
43**8 
43--^ 
43-34 



43.4*^ 
43* S° 

43*5* 
44- 5 
44**3 
44-21 




4-, 5ft 



46. 4 
46. 11 
46.19 
46,27 
4 & - 35 
4**43 



4*. 51 
46.59 
47- 7 
47- *5 
47.23 
47*3" 



47*39 
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Table VJIL For reducing the 


apparent Altitude of the Moo*r to the true. 




Moon 


*M 


Apparent Altitude of ibe Moon 1 * Center. 




















hereon til 


Vl c 


4 p* 


4i° 


41° 


43° 


44° 


4?° 


46° 


47" 




Corr. 


Corr 


Com 


Corr- 


Corr. 


Corr. 


Corr. 


Co IT, 


Corr 




M 


1 


M S 


M 5 


M S 


M S 


M S 


M S 


M S 


M S 


M s 




53 





40. r 


35.2b 


38.54 


3S. 20 


37*44 


37. 8 


36.3* 


35' 54 


35.1b 






lO 


40. 8 


35.36 


39* * 


38.17 


37*51 


37-15 


36. 39 , 


36. i 


35.11 






io 


40. 16 


39*43 


19- 9 


38.34 


37*59 


37-13 


36.46 


36. 8 


35-19 t 
35-36 1 






3° 


40.24 


39-5' 


39^17 


38.42 


33. 6 


37- 3* 


3 6 -53 


36. 15 






40 


4-. ja 


39* 59 


39**5 


33.49 


^■13 


37-3> 


37- 


J5.21 


35*43 






5° 


40. 39 


40. 6 


^.33 


tf-W 


|g.E1 


37-44 


37. 7 


\ ■' . - ", 


ii*j fl . 




54 


o 


4c. 47 


40.14 


39*40 


39* 4 


38. i* 


37-5-* 


17- H 


3^3 5 


35* 56 J 






1 I0 


40,55 


40. 22 


39-47 


39*" 


A 35 


37*59 


37*21 


36,41 


3^ 3 






2: 


4** 3 


40.19 


39* 55 


39*19 


38.43 


38. 6 


37* i3 


3 6 -49 


36.10 






3*= 


41* to 


4/M7 


40. 2 


39**7 


38*50 


38.13 


37*35 


36.56 


36.17 






40 


41.18 


40.4$ 


40. TO 


39*34 


38*57 


1%. io 


37- 4* 


37* 3 


1 36.14 






S* 



41. 16 


40. 5 1 


40. 17 


39*4i 


39* 5 


3>. iS 


37.49 


37, 10 


36.31 




Si 


41*J4 


41. 


40.25 


39-49 


19.12 


3S. 35 


37.56 


37.17 


36.37 






10 


41.4a 


41. S 


40,31 


39-57 


39* '9 


38,42 


33* 4 


37.24 


3^44 ] 






10 


41,49 


41.15 


40. 40 


40. 4 


39*-*7 


3 s * 49 


iS. 1 1 


37.3' 


36.51 






jo 


41.57 


41,13 


40.47 


40.x* 


3**34 


38.56 


38. 18 


37- 3* 


36.58 






40 


42. 5 


41.31 


40.55 


4 s - *9 


39*4* 


39- 4 


3S.15 


37*45 


37- 5 






5= 


42.1J 


41.38 


41. 2 


40.27 


39*49 


39*ii 


1 3*- 31 


37*5i 


37.11 




5* 


□ 


42.11 


41.46 


41. 10 


40-34 


39' S 6 


39. [8 


3*-39 


37-?9 


37. 18 






10 


41. iS 


4'* 54 


41. 18 


40 41 


40. 3 


39.15 


. 38.46 


3S. 6 


37*25 






10 


42,36 


4*. 1 


41.25 


40-49 


40. I T 


39-3*- 


38.53 


38. n 


37.31 






3° 


4**44 


41. 9 


4'*33 


40,56 


fjft. 1$ 


39- 4 3 


39- 


38. 10 


37.39 






4= 


42.52 


42,17 


41,41 


4*- 3 


40.25 


39-47 


1 39* 7 


3S.27 


37,46 






50 


41- 


41- H 


41.4*! 


41 . IT 


4^. M 


19-54 


v:- J 4 


S*.34 


37-5 3 




57 





43- 7 


4*- 3- 


41. 56 


4(.iS 


40, 40' 


40. 1 


39,21 


38.41 


37*59 






10 


43- 15 


42.40 


42. 4 


41.26 


40,47 


40, 3 


39-19 


3 "3 -47 


38. 6 






10 


43.13 


4^47 


4a. 11 


41-33 


40-55 


40.15 


39- 3* 


38-54 


38. TJ 






3° 


43.3* 


4*- 55 


42. 19 


41*40 


41, 2 


40.23 


39-43 


39- J 


38.20 






4 C ' 


43-38 


43. 3 


42.26 


41,48 


4T, 9 


40.30 


39* 50 


39, & 


38-27 






CO 


43- 4 6 


41- Ic 


43,34 


41-55 


41.17 


4 c. 37 


39.-57 


39-*5 


3**34 




5* 





43-54 


43,18 


41.41 


42. 3 


4'-H 


4?* 44 


40. 4 


39.21 


38.40 






10 


44. 2 


43.26 


42,49 


42.10 


4 I *3 I 


4^-5' 


40. IT 


39* 19 


33*47 






10 


44- 9 


43-33 


41.56 


4**17 


4i*39 


40.59 


40. l8 


39- 3 6 


3S.54 






3° 


44. J7 


43-4* 


43* 4 


42.25 


4i-4 6 


41. 6 


40,25 


39-43 


39- 1 






40 


44- *5 


43-49 


43. II 


42.31 


4*' 53 


4**'3 


40.31 


39*50 


39* 8 






S^ 


44-13 


41*5* 


43- *9 


4.2,40 


4a. 1 


41, 10 


4^39 


39-57 


19T5 




59 





44*41 


44* 4 


43.16 


4**47 


41* 1 


4r.i7 


40.46 


40: 4 


39-11 






10 


44* 4 s 


44.11 


43*34 


4**54 


4** I 5 


4'-35 


40.54 


40.11 


39.18 






20 


44.56 


44*19 


43.41 


43* * 


4 1 * *3 


4t-4i 


4?, 1 


40. tS 


39*35 






- 


45- 4 


44.17 


43-49 


43- 9 


41,30 


41-49 


41. 8 


40.35 


59,41 






4^ 


45' tl 


44-35 


43-5 6 


43.17 


41*37 


41.56 


41.35 


40.32 


39-49 






5* 


45.20 


44-41 


44- 4 


43,24 


41,44 


41, 3 


41* 22 


4*- 39 


39. ^6 




So 


c 


45**7 


44.50 


4: «' 


43*3- 


41,52 


41*11 


41*19 


40,4ft 


40.*-a 






10 


45- 35 


44.58 


44-19 


43-39 


41*59 


41.18 


41.36 


40*52 


40, 9 






20 


45-43 


45- 5 


44.27 


43-47 


43- -> 


41.25 


41.43 


40.59 


40,16 






3° 


45-5 1 


4S-*3 


44-34 


43* 54 


43.14 


42.31 


4^.50 


4t. # 


40-13 






4° 


45*59 


4j,« 


44- 41 


44. 2 


4-4**1 


41.39 


4**57 


4r, 13 


40.30 






5° 


46, 6 


♦f-tS 


44*19 


44- 9 


43.38 


4**47 


41. 4 


4 r . 20 


4*- 37 




fti 


6 ' 


46. 14 


45.36 


44*57 


44*17 


43- 3 s 


41*54 


42. IT 


41-2? 


4°*43 






10 


46, 22 


45*44 


45* 4 


44* =4 


43* 43 


43. 1 


42. 18 


41*34 


40.50 






20 


46*30 


45.51 


45--* 


44.31 


43*5° 


43* 3 


41.2 5 


41.41 


4^-57 






30 


46.38 


45*59 


45.19 


44-39 


43*53 


43. J j 


41*31 


41.48 


41. 4 






40 


46.45 


46. 7 


45-7 


44.46 


44* 5 


43.23 


41.39 


4r-55 


-21 - I r 






50 


46. 53 


46.14 


45-34 


44-54 


44*11 


43*30 


41.46 


41. 2 


41. 18 




6a 





47* * 


46. 11 


45.41 


45, > 


44.19 


43*37 


41*53 


41, 9 


41.14 





























1^^^^— _ 






- 




r 1 
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ji Table VI IL For reducing the apparent Altitude of the Moon to the true. 


~ Moon's 
horiioptai 


Apparent Altitude of the Moon** Center. 


48* 1 49° 


5** 


$i° 1 5*° 


53 n 


54° 


*5* 


tf<> 


Corr, Corr. 


Corr. 


Corr. | Corr. 


Corr. 


Corr. 


Corr 


Corr* 


? tt 1 s 


MS MS 


M S 


MS| MS | MS 


M S 


VI & 


M S "■ 


S3 


I ° 


34*37 


1 33- 57 


33-16 


1*-3S 


3'* 54 


31. 11 


30* i& 


19,44 


29. 




10 


34*43 


34- 4 


33- 1 * 


32.41 


3*- ° 


3 f -i7 


30-34 


29.50 


19. 6 


! 


20 


34-5° 


34-10 


33**9 


3**47 


32. 6 


31**3 


30,40 


29.56 


39. II 


jo 


34,56 


34**7 


3^*35 


3**54 


31.12 


3»**9 


30.46 


30, i 


29.17 




40 


35- 3 


34**3 


33-4* 


33* 5 


3:. iS 


31*35 


30,51 


30* 7 


29, 21 




50 


35. to 


34- V> 


, 3?- 48 


33* 6 


31,14 


31-41 


30. 5S 


30* J \ 


29.28 


54 


c 


jS-jj 


34.36 


33*55 


33- 1 3 


3 2 -30 


3i-47 


3 1 * 3 


30,19 


= 9*33 




id 


35**3 


34*43 


34- 1 


33**9 


3** 37 


31-53 


31- 9 


30,24 


29.39 




20 


35-30 


34*49 


34- 8 


33-*5 


3-43 


31^9 


3i*i5 


30-30 


*9-4S 




30 


35*37 


34*5* 


34.14 


33*3* 


3**49 


31. 5 


31. 2t 


30.36 


! 19*50 




40 


35*43 


35* * 


34,21 


' 51*38 


3*- 55 
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16,35 
16. 3S 
16.41 
16.44 
16,46 




Oi 



ro 

30 

40 
50 


14.23 
24.27 
24-31 

-H-35 
=4-39 
14- 44 


23.26 

23.30 
*3*33 

23.41 
23.45 


22.28 
22. 32 

2:.. Vj 

22,39 
22.43 
22.47 


11. JO 

21,33 

M-37 

11,40 
II.44 
11.47 


20. 31 

-■■ O 
10.39 
20,42 
2O.46 
IO.49 


*9-3* 

'9-39 
19,42 

19*4S 
19.48 


18.33 
18.36 

18*39 
1 a. 42 

18.45 
1S.4& 


■7-33 
*7*3 6 
*7- 39 
17-4' 
17-44 
17.47 




01 





14- 4* 


*3'49 


22. 51 


21,51 


IO. 52 


19.52 


13,51 


17,50 1 itt.49 

















[ 1.6 ] 














Table VIII. 


For reducing the apparent Altitude of the Moon to the true, ' 




Moo* 

horuo 
Fmrall 








AppM-etu Altitude of the Moon's 


Ontcr. 










l 5 


, «" 


7 *« 


77° 


79 g 


79° 


So* 


6i° 


82* 


8 r, 






Corr 


Corr. 


Core 


Corr. 


Cirr 


Corr. 


Corr, 


Corr. 


Corr, 






M 
53 


s 


M S 


M S 


M :■. 


M 5 * 


M S 


M S 


m s 


M S 


M S 






13,18 


'*-35 


11.4- 


10,49 


9- 55 


9. a 


8. 8 


7-M 


: 6.11 








10 


13,30 


i*- 37 


11.44 


10,5; 


9*57 


9* 3 


8, 9 


7. »6 


6,1a 










H*33 


12.40 


[1*46 


10.53 


9*59 


9. 5 


8. 11 


7,18 


. 6* 23 








3° 




12.42 


11,49 


10,55 


10* 1 


9- 7 


8 13 


7. «9 


6*»e 
6.1S 








40 


1* 45 


(1,51 


jo. 57 


10. 3 


9* 9 


8.14 


7.20 








so 


13.40 


12.47 


H-JJ 


10. S9 


10, 5 


9.11 


8. 16 


7,21 


'>. 27 






54 


& 


'3-43 


11.50 


11. 50 


IT* 2 


10, 7 


9- 1 1 


8. 18 


7.23 


6. If 








to 


13.45 


12.51 


11. |H 


Ii- 4 


ID. ij 


9. J 4 


8.19 


7*15 


6,19 








10 


13-48 


J*-54 


12. 


fi. 6 


1 0. ; I 


9, i& 


8,21 


7,26 


6. 30 








30 


ij. 51 


11.57 


11. * 


11* 8 


10,13 


9.18 


8.12 


7.18 


6. 31 








43 


ii-S4 


1**59 


11, 5 


11. to 


to, 15 


9. 20 


8.14 


7.29 


6,33 








5° 


13.56 


ij, 2 


j 3. 7 


11, j 2 


10. J7 


9.21 


8.15 


7. 3° 


6.34 






55 


o 


13*59 


13* 4 


12. 9 


11. 14 


10, 19 


9**3 


8,37 


7*3* 


6*35 






id 


14* 1 


*3' 7 


12* \Z 


11.16 


10. 20 


9-S 


S. 29 


7' 33 


6,36 








20 


H* 4 


M* 9 


12.14 


n.18 


IO. 22 


9. 16 


s^°. 


7.34 


6,33 








30 


14* & 


i|»II 


12.16 


ii.ii 


IO, 24 


9,2a 


a.i, 


7.36 


6,39 








4° 


14, 9 


U*i4 


12.19 


11.13 


IO.26 


9«33 


8-jj 


7.37 


6, 40 ii 








5° 


14*11 


n.16 


12.21 


t?--5 


10.28 


... :: 


8.35 


7*39 


6,41 






J 6 


o 


14.14 


»J**9 


11,23 


f 1. 27 


IO. 3O 


9-3J 


S-37 


7.40 


ti.42 






TO 


'4- 17 


13.21 


\tu 


11**9 


IO.32 


9*35 


8.38 


7*4' 


6.44 








10 


14* '9 


13.23 


11.31 


10,34 


9-37 


8*39 


, 7-4* 


6,45 








?° 


!4- 12 


13.26 


12,30 


JI *33 


10, 36 


9.38 


8,41 


7.44 


6.46 








40 


14.24 


13.2a 


12,32 


If -35 


10.38 


9,40 


8.41 


7< 45 


6. 47 






57 ' 




*4^7 


«3*3 f 


i**34 


J r. ; 7 


10.40 


9,41 


S.44 


7-47 


6,48 






14. 3-5 


>3-33 


12.36 


**-39 


10,42 


9-44 


8.46 


7.48 


6, 50 






IO 


14- 3 1 


13.36 


12.39 


11.41 


10,43 


9.46 


S-47 


, 7-49 


fcp 








IO 


W 35 

14.3& 


13.38 


I2. 4 [ 


11.43 


10.45 


9*47 


S.48 


7*51 


6.53 








1° 


13*41 


11.43 


11.45 


10.47 


9*49 


8.50 


7-5* 


6.54 








40 


14,40 


13.43 


**-4> 


11.47 


10.49 


9. 51 


tj.51 


7- SI 


*t*i 








S° 


14^43 


13.46 , 


12.48 


ii + 49 


10,51 


9. S1 


8*53 


7- 55 


6. 56 






5* 





14.46 


13.48 


ji. 50 


11,51 


■ n *53 


9-54 


*-5i 


7, 5& 


6.57 






10 


14- 4* 


|>5 J 


11, 51 


M.54 


IO* 5-, 


9* 5 & 


8. 56 


7-57 


6,59 








20 


14-51 


i|*S3 


11,54 


II. 5b 


■ r. 57 


9,58 


8-57 


7*59 


7- 








\Q 


14-51 


1 3- 55 


ia. 5? 


11.^8 


10. 58 


9*59 


8*59 


Si 


7* t 








40 


14.56 


n*$7 


12,59 


rl. O 


1 1. 


to. 1 


9. 1 


3. 1 


7, 2 








^o 


!'*■ "■'» 


M- S9 


M. 1 


1 : . 1 


i j. 2 


ro. 1 


9. 3 


S. 3 


7* 3 






59 





'5- l 


14. 1 ; 


13- 3 


U* 4 


ii. 4 


10. 5 


9. 6 


8. 5 


7* 4 1 






10 


'5- 4 


14* 5 


SI 


12. 6 


n. 6 


to. 6 


8. 6 


7. 6 








*o 


M- 1 


14* 7 


12. 8 


it. 3 


10. s 


9* 1 


8. 7 


7- 7 








1° 


ij* 9 


14. 10 


13.10 


12. id 


11. 10 


ia. 10 


9* 9 


8, 9 


7* 8 








40 


15,12 


14.12 


13. 11 


11. 11 


11, it 


■0 ii 


9. 11 


S. 10 


7* 9 








5° 


15.14 


14^5 


13, 14 


12. 1 + 


11.14 


10.13 


9, 11 


8,11 


7,10 






6o 





15. 17 


14* *7 


•M7 


ii, 6 


11. 16 


10.15 


9- J 4 


8.13 


7. la J 








JC 


15. 19 


14.19 


13* 19 


12, 19 


11. 18 


lu. 17 


9.16 


8*14 


7*13 








to 


[ 5 .22 


'4-** , 


13**1 


u.ai 


u. 20 


to, t8 


9. 17 


8, 16 


7,14 








30 


"5**5 


14, 24 ! 


13,21 


12, 1J 


II. 2t 


to, 20 


9*19 


8.17 


7*1$ 








40 


15.27 


14,17 


13, 2b 


[2.25 


M.23 


to. 22 


9.11 


8- 18 


7-16 








p 


15*^ 


14-^ 


tj*i8 


12. 17 


11. 2$ 


1?, 24 


9. it 


8. 20 


7* t? 






6i 





15- 3- 


14*31 


13. 30 


9 z. 2<) 


U*i7 


iO. is 


9.24 


8- 11 


7**9 








to 


'5-33 


14* « 


13- 3* 


l :- 31 


it. 29 


IO, 27 


9^5 


3.21 


7, ao 








20 


15.16 


14.3d 


13-35 


12. 7J 


tl*31 


10. 29 


9. 27 


8. 24 


7-2T 








F 


I5-|S 


*4* 39 


13.37 


n. 15 


11*33 


1 0, 3 1 


9. *s 


8,25 


7.22 








40 


15,41 


14.41 


M- 39 


12.37 


n.35 


10,32 


9,30 


8.27 


7,23 








re 


M*44 


U. 44 


1^,41 


11. 11 


1 r, 17 


10. 14 


9. ?i 


8,28 


7,2^ 






6* 





15.4k 


14.46 


ii*44 


12.4] 


r to/ji 


10. 36 


9*33 


a. ^ 


7. 2.6 













r 


17 1 










Table VUL For reducing the apparent Altitude of the Moon to the true, ' 




Moon's 
horizontal 
Parallax* 


Apparent Altitude of the Moon 1 s Center. 




S4 


g 5 * 


at° 


s?« 


HP 


to* ' 




Corn 
M S 


Corr. 


Core 


Can*. 


Coir 


Cnrr. 




M 


6 


M S 


M S 


M S 


M S 


M * 




53 



10 
20 

3° 
40 
5* 


5.26 
5-27 

5**9 

5.30 

5-3* 


4*3* 
4*33 
4*34 

4<3S 
4*3* 
4*37 


3*38 
3-3* 
3*39 
3*4*> 
3,41 

3-4* 


2.43 

i*43 
2.44 

**45 
**45 
2.46 


1 49 

i*49 
f *49 
'5° 

1.51 


& *54- 
0.54 

0. j?4 ; 

0*55 
0,55 
0, tip 




54 



10 
10 
30 
4o 
5° 


5*33 

5-34 

5-3S 
5,36 

5-37 

5-38 


4*37 
4*3& 
4*39 
4.40 
4.41 
4.42 


3-4* 
3*43 

3*44 
3-44 

3*45 
3*4 6 


i*47 
2,47 
2,4s 
1-4! 

2,49 
2.4a 


!, 5 I 
1,51 

J. 52 

I. 5 2 

1 *- 

*-53 


0.5& 

O.56 
O.56 

0, <;? ; 




55 



10 

10 

JO 

40 
50 


5*39 
5-4° 
5*4 r 
5-4* 
5*43 
5-44 


4*43 

4*44 

4*45 
4.46 

4*4* 
4-47 


3*4* 
3-47 
3*43 
3-4» 
3*49 
3-5^ 


2.50 
2.50 
2.51 
2.51 

2. 5 i 
2. S 2 


1 ■ 53 

1.54 
1, §4 
1.54 

*-55 


0.57 
0.57 

<M7 
o*57 
e.57 
0. cJ 1 




5* 




10 
to 

30 

40 


5*45 
5.46 

5.4B 

5*49 
5,50 


4*48 
4*49 
4.50 
4.51 
4.52 
4 *p 


3 -SO 
3-Si 
3*5* 
3*5* 

3*53 

3*5* 


2*53 

2*53 
2,54 
2.54 

2*55 
4. ;.? 


1,55 

*A 

1 5* 

1,5* 

«*57 
i.c.7 


0.55 \ 

0.58 




57 



10 
20 

3* 
40 

50 


5~5t 
5*53 
5-54 
5*55 
5,56 

$-:-7 


4*53 
4*54 

4-55 
4.^ 

4-57 
4*5» 


3-55 
3-55 
3*5 6 

3-57 
3*57 
3-<8 


2. - r> 

2.5$ 
2*57 
1*57 

2, S S 


I-58 

r *59 
i*59 


0.59 
0.59 

0* 59 

0*59 
0.59 

0. fi 




5* 



10 

30 
4* 
5* 


s-s* 

5-59 
6. 
*. 1 

6. £ 

6- 1 


4*5* 
4-59 
5* 
5* i 
5* * 
<■ 3 


3*59 
3-S9 
4* 
4- * 
4- 1 
4, 2 


2.59 
2.59 

3- 

3* * 
3* * 
3- 2 


t*59 

2* O 

2, O 
2. I 

2. J 
2. I 

2- 2 
1, 2 
2* 2 
*- 3 

2' 3 
*- 3 


1+ a 
I. 
1 . 
J* 
1 . 
]* 

I- 1 

j- r 1 

ii 

it 1 | 

1. 1 




59 
60 



10 

2Q 

3° 

40 

10 

20 

30 
40 
50 


6.4 
6. 5 

6* 7 
6. 3 
*. 9 


5- 4 
$ 5 

5* * 

5 " I 
5, * 


4* 3 

4- 3 

4* 4 

4* 5 

4* 5 
4. 6 


3* i 
3* 3 
3* 3 

3* 4 
3* 4 

^ 5 




6. 13 

6.12 

6,14 
6.ie 
6.rtf 


5* 9 
5- to 
5-ro 
J, it 
5-ii 
5*13 


4- 7 
4* 7 
4. 8 
4* 9 
4* 9 
4 to 


3* 5 
3* * 
3. 6 

3* 7 
3* 3 


2, 4 

2' 4 

*• 5 
2, 5 

2* 5 

7. r> 


I , £ 
1. 2 
I. 2 
I. 2 
I. 2 
I- 1 




61 



to 

20 
30 
40 

50 


6.17 
6.1S 
^19 
i« 20 
6.21 

6»1£ 


5-H 
5*5 

Ml 

5.16 

5I Z 

5.18 


4*" 
4*ii 
4.12 

4 *3 
4,13 
4.14 


3* 9 
3- 9 
3*i° 
3* 10 
3. it 
3*'i 


2. 6 

1. 6 
2- ? 

»* 7 
-2. 7 

2. 8 


*- 3 
*■ 3 
*■ 3 
"• 3 
<* 3 
1* 4 fi 




61 





6,1 j 


5.19 


4.15 


3*1* 


2. S 


r* 4 











r 


18 ] 








f a l l l DC , logarithms for read ily com put i ng t be true Diftance of the Moon from 
'; the SuMori Fixed SUr, 


Horiiontil 
Pirrdla* of 
the Moot). 


Apptreat Altitude of the Mt>c-ii*i Center. 


i fl 


4* 


f | *• 


7* 


S e 


B 


S 


i^pj;4rithm. 


1 (..^jMtiiiTl. 


Logarithm. 


1 . -0 .' -ii 1 1 h m . 


L-.<£*miim. 


Lo£ar!*hm. 


S3 j 


■ 
IO 

114 

3 C 

40 

S' 1 


9-999*3*9 

9*999*3 * 8 

9.99921*6 

9- 999 s 1* J 
9-99983*3 
9. 099^3** 


9,999*}2*7 

9* 9997* "5 
9-9*97**3 
9-9997**1 
9, 9997* '»■ 
9. 99071 3 


J 

9 

9 

9 


999b 1 * 1 

99961*0 
99963*3 
9996c * 6 
99960*4 

9*v.G- ♦ t 


p. 99941*6 
9,99949*4 
9,99949*1 
9,99948-9 
9,97943*6 
9,0^94**4 


9-99038*0 
9*99937*7 
9-999*7*4 
9-99917'! 
9.99936*9 
i-ro9;6*6 


9<999**'4 
9,99926*1 

9*999*5*7 
9-999*5*4 
9*999*5*' 

9.99924-7 


54 


to 

1 

40 


9* 999* 3 1 

9 .99961 "9 

9* 9998* -8 

9*999***7 
9* 9998* "6 
u< 909&1 *4 


9- 9997" " 6 
9* 9997 1 "4 
9-9997**3 

9*99971 *i , 
9*999:0 -9 
0. og«j-o *7 


■ 

9 
9 
9 
9 
| 


99959"? 
99W? 
99959 5 
99959*3 
99959 t 


9.9094s- j 

9* 9994? "9 
9. 99947 -6 

9*99947'4 
9-99947*' 
9.9094**9 


9,9993^*3 
9.99936*0 
9-99935*7 
9-99935*4 
9*99935* 1 
0.99915-8 


9*999*4*4 
9-999*4' * 
9099138 

9*999*3*4 
9*999*3' « 
9-999***8 


55 



40 


g, 999&I-J 

9.999*1-1 
9. 999^2 "0 
9,99^81 *g 
9,99931-7 
9.90981-6 


9- 99970**^ 
9.99970-4 

9-999'°** 
g.999?p*o 
9.99969*9 

9 999^9*7 


v 
9 
9 
9 
9 
9 


999.5 "-"7 

99958*4 

9995 s " 1 
99958-0 

99957** l 
900^7-6 


9, 99940-0 

9*9994**4 
9,99946*1 

9* 99945' 9 
9*99945" 6 
9. 0094**4 


v -999*4* 5 
9*99934' * 
9-99933*9 
9*99933*7 
9*99933*4 
0. 00932* 1 


9-999*-T5 
9-999***** 
9* 999*1 9 

9^999*'*^ 
9*99911 1 
9-99910*9 


56 


a 
10 
10 

3° 

40 

5° 


9,999*1-5 
9,99981-3 
9.999S1 ** 
9.999S1*? 
9.99980-9 
9. 999RT8 


9.99969-5 
9.99969'j 
9,99969-2 
9.99969*0 
9.99968*8 
9,99968*6 


9 
9 

9 
9 


99957*4 
99957*1 
99956*9 
9995 6 "7 
999S 6 *5 
09056*3 


9*99945" i 
9*999449 
9-99914*7 
9-99944*4 
9*99944* 
9.9994^9 


9*9993**5 
9*9993*** 
9.99931-0 
9.99931 '7 
009?;'4 


9,99910*6 
9-99920*3 

9-999>99 
9.99919-d 

9.* 99919 '3 

9,99919-0 


57 



10 

*n 
10 
40 

5 n 

O 
IO 

JO 

40 
5* 


9,99980*7 
9,99980*5 
9. 99980-4 
0.99980-1 
9.99980*1 
9.99980*0 


9. 9996^-5 
9.99968-3 
9.999*8*1 
9.99968-0 
9. 99967 -8 
9*99967-6 


9 
9 

y 


99956*1 
99955'9 
99955" 7 
99955*5 
99955' 3 
9995 T* 


9*90*43 '7 
9*99943*4 
9- 99943* 
9,99942*9 

9-9994*-"7 
9.0994-4 


9*9*931-* 
9*9993°** 
9,99930-5 

9*99930*: 
9.999jo"c 

■■. . i OS 29* 7 


9*999*8*6 
9.99918*3 
9,99918-0 
9.99917*6 

9-99917*3 
9,999170 


58 


9, 99979 "9 

9* 99979 "7 
9,99979*6 

9* 99979 '4 
9.99979'3 
0-00070 "i 


999y^7'S 
9.99967- 1 

9,99967 'I 
9.99966*9 
9,99966-8 
9.99066-6 


V 


99954" 9 
99954-6 

99954*4 
99954-2 

99954*0 

qqg 5 j-8 


9.99942** 
9 -999 V** 9 
9*9994**7 
9,99941*4 
9.9994- i 
9. 99940 9 


9. 999*9 '4 
9-999*9*1 
9,999*^-8 
9.99928*6 
9.99928*3 
9.99928*0 


9,99916 7 
9,99916*3 
9,99916-0 
9.99915*7 
9'999i5*4 
9*999'S' 3 


59 




IO 
10 

3* 
4"° 


9. 99979 -u 
9.99978*9 
9* V9->"8;7 
9. 99978 *6 
9.99978-5 
9. 990?S'3 


9. 99966*4 
o .991; S6- 2. 
9,^9966-1 
9.99965-9 
9.99965-7 


9 

9 
9 

■.? 


99953-6 
9995T3 
99953 -1 
9995* "9 
9995**7 
00951* 5 


9.99940-7 
9.99940*4 

9*9994-"* 
g. 99939*9 
9.99939*7 

t|,099^9"4 


9.99917-7 

9-999*7 '4 
9-999*7'! 
9.99926-8 
9.99926-5 
9-09926-2 


9,99914*7 

9,99914*4 
9.99914-1 

9- 99913 '7 

9-999i3*4 
9.999*3*1 


60 




JO 

10 
3° 
4* 
CO 


9,99978*2 
9.99978*1 
9. 99977 9 
9.99977-8 

9--j9977*7 

q. 09077 "5 


9,90945-3 

9.99965*2 
9.99965-O 
9.99964*8 
9.99964-6 
O-OOOH* 4 ) 


Q 

y 
<> 
9 

9 
9 


9995-- '3 
99952*0 

9995*' s 
99951-6 

9995-'+ 
999*1-2 


9,99930-2 

9*999^"9 
9.99938*7 

9* 9993» -4 
9.99933*2 


9,99925*9 
9 .99925 *7 
1 9-999*5*4 
9*999*5*' 
9*999*4' 8 
9-999*4*5 


9*999***8 
9.999i*"4 
9.99912*1 
9,99911-8 
9,99911-5 
9*999"'i 


61 



Jo 
IO 
30 
4^ 
5^ 


9* 99977 '4 
9.99977*2 
9*99977" 1 
9.99976*9 
9*9997**8 
4.q4476*6 


9.999O4-3 
9.99964-I 
9.99963*9 

9,99963 8 
9.99963*6 

0.091^61*4 


9 
9 

: ^ 
'■' 
9 

l: 


99951*0 
99950 7 
9995°'5 
9995°* 3 
99950- 1 

00040-9 


9- 99937" 6 
9-99937-4 
9.999371 
9.999369 
9.99936-6 
0.999^-4 


9.99924-1 
9*999- , 3"9 
9-999*3*0 
9-999*3 3 
9.99923-0 

9-999**"7 


9-99910*8 
9.99910*5 
9.99910-2 
9.99909*8 
9.99909*5 
9.99909*2 


<M 


O 


9-9997 t) '> 


9 + 9 99t>i-2 


9 


9994**7 


9-99936*1 


9*999**4 


9.99908-9 







... 






f 


-* 1 








Table IX* Logarithmt for read Uy computing the true Dilhmce of the Moon from 
the Str h or a Fixed St*n 


HoriiotiUl 
Parallax of 

the Moon. 


Apparent Altitude of the Moon*i Center. 


Q° 


10* 


,1* 


12° 


13° . 


i4 fl 


M 


S 


Lagirittim. 


Logarithm* 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm. 


S3 


o 

10 

$o 
40 

50 


9.999140 
9.99914*4 
9.99914-0 
9.99913-7 
9-999-3*3 
91-999^-9 


9 
9 

■* 
I 

; 


99903 -a 
99902-8 
99902-4 
99901 ■ t 
999°'-7 
99901 -3 


9 

9 
9 
9 
9 
9 


99^9^*7 
99*9**3 

99890-4 
99890-0 
99889-5 


9.99880*3 

9.99879'* 
9.99S79-4 

9*99^8-9 
9 -99^7* '4 
9.99877'-) 


9.99868-8 
9.99868-3 
9.99867-8 

9.998673 
9.99806 8 
9. 99866- 3 


9-y9857 4 
9.9*^856-9 
9.99856-3 

9-99855'? 
9.99855-3 
9,99854-7 


54 


10 
20 

30 
40 

5* 


9-99912-2 
9.99911*- 
9.99911-5 
9.99911 1 
9.99910-8 


9 
9 
9 
9 

9 


99900-9 
999^5 
99900-1 
99^99' 7 
99^99*3 | 
99*9**9 


9 

9 
9 

9 

9 
9- 


99889- 1 
99888-6 
99888 -z 
99887-8 

99*87*3 
998*6 9 


9*99&77*4 
9.99877-0 
9.99876-5 
9.99876-0 

9-99S75'& 
9.99875-1 


9.99865-8 
9.99865-3 
9.99864-8 
9.99864-3 

9-998*3 '8 
9-990*63-3 


9- 9ft 54-2 
9-99*53*7 
9-99*53** 
9.99*5"-** 
9.99*5"- "' 
9.99351-5 


1 5$ 



10 

1Q 

3° 

40 

5° 


9*999 ID 5 
9.99910-1 
9.99909-0 
9.99909-4 
9.99909-1 
9 -999°** 7 


9. 

9- 
9 

I* 


99898-5 
99898 - 1 
99*97*7 
99*97*3 
99896-9 
uum,6- 5 


9 

9* 

9* 

9- 
9- 

9 


99886-5 
99886*0 
99885-6 
99*85-2 
99SS4-7 
99884-3 


9,998740 

9-99 8 74** 
9,99873-7 

9^99873*1 
9.99871-7 
9-9987*2 


9.99861-8 
9.99861-3 
9.99861-8 
9-99861-3 
9.99860-7 
9-99860-2 


9.99851 

9-99850-4 
9.99849-8 
9.99849-3 
9-99848-8 
9-99848" a 






10 

10 

3^ 
40 
50 


9.99903*3 
9.99907*9 
9,99907*6 
9,99907-1 
9.99906-9 
9.99906 5 


9- 
9- 

1- 
9- 


99896' j 
99895-7 

99395*3 
99394*9 
99894-5 
99894- 1 


9- 
9 

9 
9- 

9 


99K83-9 
99883-4 
99883-0 
99881-6 
99881--; 
9988**7 


9.99871-S 

9-99 3 7i'3 
9.99870'*} 
9-99870^4 
9-99869-9 
9-99*69-4 


9*998597 
9-99859-* 
9-99*5* "7 
9.99858-1 

9*99*57"7 
9.99857-1 


9-99347'7 
9-99847*! 
9.99846-6 
9.99846-0 
9.99845-5 
g. 99344-9 


57 


c 

10 
20 

3° 

40 
50 


9.99906-2 
9. 99905 -St 
9.93905-5 
9,99905-1 
9. 99904 -s 
9,99904 4 


|> 
9' 
9- 

9 

s 


99*93? 
99*93*4 
99893-0 
99891-6 
99892-1 
9989**8 


y 

9- 

9 
9- 

9- 
9- 


9988 1 • 3 
99880-8 
99880-4 
99880-0 
99879-5 
99879-1 


9.99869-0 
9.99868-5 
9-99868-0 
9-99867-6 
9.99867-1 
9.99866-6 


9.99856-7 
9-99856-1 
9-99855*7 
9-99«SS"* 
9.99854-6 
9 -99 s 54* 1 


9'99844*4 
9-99843*9 
9-99843*3 
9.9984^-8 

9*9984a-3 
9.99841-8 


S* 



to 
20 

3° 
40 

5^ 

10 

20 

3* 
40 

50 


9.99904-0 
9.99903-7 
9,99903-3 
9.99902-9 

9 H 999OI-6 

9-999^** 
9*99901-8 
9,99901-4 
9*99901*1 
9.99900 7 
9.99900-4 
9.99900-0 


1 

9 

9- 

9- 


99891-4 
99891^0 
99890-6 
99890-1 
99889*8 
99889-4 


9 

v- 

9 

9 

9- 
9 


99878-7 
99878*2 
99877-8 

99 8 77 '4 
99876-9 
99876-5 


9.99806-1 
9.99865-7 
9.99805*2 
9.99S64-S 
9.99864-3 
9.99863*8 


9-99*53*6 
9*99853-1 
g.99851'6 
9.99851*1 
9,99851*6 
9-99^5 £ ' r 


9-99*4*** 
9.99840-7 
9.99840- 1 
9-99839-6 
9=99839'i 
9-99*3**5 


59 


9- 
9* 

9 
9* 

9 

■■ 


99S&9-0 
99S88-6 
99^88-1 
99887-8 
99887-4 
99387-0 


9- 
9- 
9- 

9 
9- 
9 


99876-1 
99875 6 
99875-1 
99874 ■ 8 
99874' 3 i 
99-3:3"9 


9.99863-4 
9-9936i'9 
9.99862-4 
9.99861-9 
9-99S61-5 
9.99861-0 


9 -9^850 -6 
9.99850-1 
9-99849-6 
9.99849-1 
9.99848-6 
9-99848-1 


9.99838-0 
9-99837*4 
9.99836-9 
9.99836-3 

9-99835*8 
9.99835*1 


It 



10 

zo < 
30 
40 
50 


9.99899-7 
9.99899-j 
9.99899-0 
9,99898-6 
9.99898-1 
9.99897-9 


9- 
9 
9- 
9 
1 
1 


99886-6 
99&B6-2 
99&S5'8 
99*85-4 
99885-0 
9988^-6 


9 
9 
9 
9 
9 
9 


99*71*5 
99873*0 
99872-6 
99872 * 2 
99871-7 
99371*5 


9.99S61-J-5 
9.99860-0" 
9.99S59-6 
9.99859-1 
9,99858-6 
9'99*5S*J. 


9.99847-6 

9-99*47'i 
9.99S46-6 
9,99846* j 
9,99845*5 
9-99845-0 


9-99834' 7 
9.99834*1 
9.99833-6 

9-99*33*0 
9, 99831*5 

9-9983»"9 

9-99831*4 
9*99830*8 
9.99830-3 
9,99829-7 
9*99819*1 
9.99828-6 


G 



10 

20 
30 
40 


9 * 99*97 S 
9-99*97'i 
9.99896-8 
9. 99896 4 
9.99896-0 
9.99895*7 


9 
■J 
9 
9 

9 


99884 I 
998S3-8 

99**3*4 
99183-0 
*9988i-6 
99881*1 


9 
9 
9 
9 


V:"' : - ; ""9 
99870-4 
99870*0 
99869-5 
-99869-1 
.99868-7 


9-99857'7 
9 -99857 -a 
9.99556-7 
9.99856*2 
9-99*5S'S 
9-99*5**3 


9.99844.5 
9.99844.0 
9-99843-5 
9.99*43-° 
9-99842.5 
9.99841.0 


6i 





9.99895 -3 


9 


.99881-8 


9 


■99*63*3 


9,998548 


9.99841*5 


9.99828-1 



c * 



r » i 



Table IX, Logarithms for readily computing the true DHbnc< of the Mooi from 
th« b u N or a Fixed Star* j 


Horitooul 
PtnlLtx of 

the Moon, 


Apparent Altitude of the Moon's Center. 


M* 


16" 


17° 


i8» 


'9" 


20* 


M 


s 

■ 

io 

20 

s« 

40 
5° 


Logarithm, 


Logarithm. 


Logarithm. 


Logarithm, 


Logarithm* 


Logarithm. 


53 


9 
■/ 

9 

7 


99846*0 
99845*4 
99344-9 
99044*3 
99*41*7 
9984*'* 


9 
9 
9 

J* 
9 

9 


■99^4* 
,99834*2 
99853*6 

99832*9 
,99832-3 
9983 r ■ 7 


9.99813*6 
9,99823 *o 
9.99821*3 

9.99811-7 
9.99821 *o 
9.99810-3 


9* 99*J* -4 
9,99811*7 
9. 9981 1 -0 
9.99810-4 
8.99809*7 
9, 99809 -0 


9.99801*3 
9,99800*6 
9, 99799 '8 
9*99799-1 
9.99798*4 
9-99797 '7 


9.99790-1 

9-997*9*5 
9-997^8-7 
9.99788-0 
9.99787-1 
9.99786-5 


54 


D 

3**> 
jo 


9 

r / 
9 
9 


9 


99841*6 
99141*0 
99841*4 
99840*9 

■n'<4- v 3 
998l.9'7 


9 

9 

9 

9 

9 

9 


99811*1 
,998^0-5 
99829-9 
99829,3 
99818,7 
99828,1 


0.99S19.7 
9.99B19. 
9.99818.4 
9.99317,7 
9.998*7,1 
9^99816,4 

9.99815-8 

9-998*5**- 
9.99814-5 

9*99813*8 
9.99813*2 
9.99812-5 


9, 99808 3 
9, 99B07 -6 
9. 99806 -9 
9.99806*3 
9. 99805 -6 
9.99804-9 


9,99797-0 
9.99796-3 

9*99795*5 
9-99794*8 
0,99794-1 

9-99793*4 


9*99785*7 
9,99785-0 
9.99784-2 
9.99783-5 
9-99? 8 *"7 
9.99782*0 


55 


o 

IO 
20 
3<* 

40 

^0 


9 

9 
9 

V 
9 


99839-1 
99833-6 
99838*0 

99*37 '4 
99836-8 

99*3**3 


9 

9 

9 
*> 

9 


998-*7'5 
99816*9 
99826-2 
99815*6 
998*5-0 
99824-4 


9,99^04 "2 
9, 99803 -e 
9, 99803 -8 
9, 9980 j -1 
9. 99801 -| 
9. 9v8oo -8 


9-9979**7 
9, 99791 -0 
9.99791 "J 
9,99790-5 
9* 99789 '8 
9.99789*1 


9-9978i-2 
9,99780-5 
9*99779-7 
9,99779-0 
9*99778-2 
9 -99777 5 


5* 




IO 
20 

3° 
40 


9 

9 

9 

9 


9983s* 1 
99834*5 
99833*9 
99833*4 
9983**8 


9 
9 
9 

9 

9 
<>■ 


99813 - 8 
99823 -1 
99822-5 
,99822-9 
99821-3 
998*0 7 


9,99811*9 
9.99811*1 
9.99810-6 
9*99809-9 
9.99809-3 
9.99808-6 


9,99800*1 

9. 99799 *4 

'> 9-99798"7 

9,99798-1 

9- 99797 '4 
9- 9?79*J *7 


9.99788-4 
9-997&7*7 
9,99786*9 
9, 99786 -a 
9-99785-5 
9,99784"* 


9-99776-7 
9* 99776 -o 
9.99775-1 

9-99774'S 
9-99773*7 
9*99773"o 


57 



zo 

40 

ffj 


9 

9 
9 

9 
9 


99831-2 

99831 -6 

99*31" < 
99830*5 
99819-9 
99829-4 


9 
9 

9 
9 
f > 

9 


,99830- 1 
.99819-5 
99818*9 

* 99817*7 
.998-7. r 


9.99808*0 
9-99807*3 
9.99806-7 
9.99S06-0 
9,99805-4 
9,99804-7 


9,99796*° 
9-99795*3 
9.99794-6 
9.99794-0 
9-99793'3 
9. 9979* '* 


9-99784-1 
9-99783-4 
9,99782*6 
9,99781-9 
9.99781*1 
9,99780-5 


j 9,99772-2 

9-99771*5 
! 9*9977o-7 
9.99770-0 
9.99769-2 
9*99768'5 


5* 



10 

lo 

3<-* 
40 

5° 


9 

9 
9 


99828-8 
99818-2 
998 27 ■ 6 
99827 * t 
99816-5 
998*5*9 


9 

9 
9 

9 
9 

9 


.99816*5 

99815-2 
99814-6 
.99814*0 
99812*4 


9, 99804-1 
9.99803-4 
9, 99801 -8 
9, 99801 *t 
9*99801-5 
9. 99800 *s 


9*99791*9 
9,99791-1 
9,99790-5 
9-99789-9 
9.99789** 
9. 9.178* -5 


9. 99779*8 
9- 99779 "° 
9-99778*3 
9.99777-6 
9,99776-9 
9.99776** 


9-997 fi 7*7 
9,99767*0 
9.99766*2 
9,99765*5 
9,99764-? 
9-99764-0 


59 



10 
to 
jo 
40 
50 


9 
9 
9 

9 


99815*3 
99^24*7 
99824-1 

998i3*5 
99823*0 
998124 


9 

9 

9 
9 
9 
9 


.99812-8 
.99812*1 

.998"*5 
.99810*9 

.998(0*3 
.99809*7 


9, 99800 "1 

9-99799*5 
9»99798*9 

9.99798** 
9.99797.6 
9,99796 9 


9.99787 -s 
9,99787-1 
9.99786-4 
9,99755^8 
9,99785-1 
9,99784-4 


9-99775*4 
9*99774*7 
9- 99774 "o 
9- 99773 '3 
9-99771*5 
9,99771 -8 


9*99763-1 
9,99762-5 
9,99761-7 
9,99761-0 
9,99760-1 
9*99759*4 


6 



10 
10 
30 

40 
50 


9 

9 
9 
9 
9 
9 


993*1*8 
998*1-2 
99820-6 
998*0-1 
99819-5 
99818*9 


9 
9 
9 
9 
9 
9 


.99^09-1 
.99808-5 
.99807*8 
.99807-2 
.99806*6 
.99806 


9* 9979 s *3 
9. 99795 ** 
9.99795-0 

9- 99794 "3 
9,99793-7 
9,99793*0 


-l*99783-7 
9- 991783 -o 
9. 99781 -j 
9.99781*7 
9,99781 -0 
9. 99780 -t 


9*99771*1 
9, 99770 *4 
9, 99769 *6 
9. 9976S '9 
9. 99768 1 
9-99767'J 


9.99758*6 
9-99757*9 
9-99757*1 
9.99756*4 
9.99755*6 
9.99754*9 


C 




10 
10 

40 
J° 1 


9 
V 
9 
9 

y 
■■* 


99818*3 
998 17- 7 

99817" 

998 16-5 
99816*0 
99815 -4 


9 
9 

9 

9 

9 
9 


.99804-8 
.99804-1 

?98S3*5 
99801*9 
99802 ■ 3 


9.99791*4 
9-9979**7 
9-99791*- 
9.99790*4 
9.99789-8 
9.99789-1 


9* 99779 '6 
9*99778-9 
9,99778*2 

9*99777*5 
9.99776-8 
9,99776*1 


9,99766-7 
9, 99766 -o 
9- 997<5s '3 
9.99764-6 
9-99763'8 
9,99763-1 


9'9975f' 
9-99753*4 
9,99752-6 

9-99751*9 
9.99751*1 
9.99750-4 ; 


s 





s 


99314-8 


9 


99801.7 


9* 997&3 *5 


9-99775*4 


9- 99762 *4 


9* 99749 ** 













r « 


J 






p" 

1 Taj li X£* Logvitiuns foe readily computing the trueDifla&ce of the Moon from 

the Sujs or a Fixed Star. 


Horizon tit 
the Moon. 


Apparent Altkudc of the Moon's Center. 


21° 


ii a 


*i* 


14* 


'5° 


16* 


M 


S 


Logarithm* 


Logarithm, 


Logarithm* 


Logarithm. 


Logarithm, 


Logarithm. 


i 53 



10 
10 

}0 

40 
50 


9 

g 

9 
9 
9 


99779-2 
99778*4 
99777 "6 
99776-9 
99776*i 
99775' 3 


9.99768-4 

9»99767'5 
9, 99766 *7 
9,99765-9 
9. 99765 'j 
9- 99764 "3 


9- 99757 '7 
9* 99756 "8 
9- 9975^ *o 
9-99755 r| 
9-99754*1 
9-99753*4 


9*99746 "S 
9*99745*9 
9- 99745 ° 
9-99744'i 
9- 99743 '3 
9.99741*4 


9.997^6-3 

9-99735*4 
9.99734*4 

9-99733-5 

9.99731-6 
9,99731*7 


9.99715-7 
9.99724-7 
9, 99723 -tf 
9. 997H ■** 
9*997ii-8 
9. 09710 -9 


54 



10 , 

20 

40 
50 


9 
9 

? 
9 
9 

9 


99774'S 
99773'7 
9.9773*0 

99771-1 

99771 '4 
99770'6 


9-99763'5 
9,99762-6 
9.99761-8 
9. 99761 '0 

9. 99760 '2 

9.99759-4 


9-9975**5 
9.99751-7 
9-9975 n "8 
9,99750-0 
9.99749-1 
9.99748-3 


9-99741*5 
9. 99740 "ft 
9*99740'7 
9*99733 'S 
9.9973S-0 
9- 99^37 'i 


9.99730-7 
9.99719*8 
9.99718-9 
9. 99728 -0 
9,99717-0 
9.99716-1 


, 9-907'9*9 
9*997'9*o 
9-997tS'o 
9*997*7 ■' 
9^ 997i6 't 
9-997-5 * a 


ss 



10 
io 

40 
50 


9 
9 
9 
9 

g 


99769*8 

99769-0 

997***3 
99767-5 
99766-7 
99765-9 


9. 99753 '6 
9*99757*7 
9- 99756 '9 
9-99756'i 
9-99755*3 
9- 99754 "£ 


9* 99747 '4 
9. 99746 $ 
9- 99745 "7 
9. 99744 -s 

9*99743*9 
9-997+r* 


9- 99736 'i 
9- 99735 '3 
9-99734*4 
9-99733*5 
9.^9731 -6 

9- 9973" '3 


9.99725-1 
9.99724-3 

9-997-3*3 
9.9971**4 

9-99711*5 
9. trio's 


9.99714-1 
9.90713*1 
9.99712*3 
9.99711-3 
9-997'^3 
9. 99709 4 


56 



10 
20 

3° 
40 
50 


9 
9 
9 
9 

9 

9 


99765- 1 
99764-4 
997*3-6 
99762-8 
. 99761-0 

997 ')I -2 


9*99755 '7 
9. 9975* -8 
9,99752-0 
9.99751*1 
9-9975 *4 

9-99749'5 


9. 9974* * a 
9. 99741 -3 
9.99740-5 
9.99739*6 
9, 99738 -s 
9-997j8'0 


9.99730-9 
9.99730 
9.99729-1 
9* 997*8 *i 

9-99717*3 
9.99716-4 ' 


9.99719 6 
9.99718-7 
9.99717-8 
9,99716-9 
9, 99716*0 
9. 9^715-0 


9.99708 -4 
9-99707*5 
9 .99706' 5 
9.99705-6 
9- 99704 -&~ 
9.99703-7 


57 



10 
20 
30 
4c 
5* 


9 
9 
9 
9 

9 
9 


99760-4 

99759-6 
9975*'8 
99758-0 
99757-1 
99756-4 


9,99740-7 
9. 99747 -9 
9. 99747 *o 
9.99746-2 
9.99745-4 
9,99744 '6 


9- 99737'" 
9. 99736 -2 

9-99735-4 ! 
9-99734*5 , 
9- 99733 * 6 
9.99732-8 


9-99715-5 
9,99724-6 

9*997*3-7 
9. 9971X-S 
9.997*2-0 
9,997^1*1 ' 


9-997*4"* 
9.99713-2 
9.99712-3 
9-997H-3 
9.99710-4 
9,99709-5 


9 9970i"7 
9.99701'S 
9,99700- B 
9- 99699' 9 
9. 99698 9 
9,91)698*0 


ss 




IO 

20 

3° 

40 
50 


9 
9 
9 

9 
9 
9 


99755-6 
99754*9 
99754'* 
99753 '3 
9975**5 
>9975*'7 


9.99743-8 
9, 99742 -9 
9- 9974^ *t 

9*9974**3 
9,99743-5 
9,99719 -6 


9- 9973* '9 
9.99731-0 

9.99730*2 
9-997*9*3 
9.99718-5 
9,99727-6 


9, 99720-2 
9.99119-3 

9*997-8-4 
9- 997 '7*5 
9- 997'6 '6 
9.997*5-7 


9. 99708 -6 
9. 99707 '6 
9.99706-7 
9.99705*8 
9-99704"9 
9.99704-0 


9.99697-0 
9.99696* 1 
9,99695-1 
9.99694-3 
9- 99693 ** 
9.99 6 9i '3 


59 


1 
10 
20 
|0 
40 

5* 


9 
9 
9 

9 
9 
9 


.99750-9 
99750-1 

99749 '| 
.99748-6 
.99747-8 

99747 ■ 


9.99738-8 
9.99738*0 

9- 99737 "i 
9.99736*3 

9* 997 ?5 '5 
9* 997*4 "7 


9. 99726 -8 
9* 997^5 '9 
9. 99715 ** 
9-99714'! 

9- 99713 *4 
9- 997'i '5 


9.99714-8 

9.99713-9 
9.99713*0 
9.99712*1 
9.99711-3 
9.99710-4 


9.99703*0 
9-997^3-1 
9-997<3i-i 
9*99700*3 
9,9^699-3 
9,99698*4 


9. 9969c 3 
9.99690-4 
9,99689-4 
9.996S8-4 

9.99637'5 
9.99686-5 


60 

E 



10 

to 

JO 



10 

id 
3^ 
4^ 
5° 


9 
9 
9 
9 
9 
9 


.99746-1 

i 99745 "4 
.99744' 5 
* 99743 ■ 8 
-99743*0 
.9974*'* 


9- 99733 "9 
9- 59733 *° 
9- 9973* *•* 
9-9971' *4 

9. 99730 -6 

q. 09749-7 


9,997217 
9. 99720 -s 

9-997t9"9 
9,99719-1 

9,99718-2 
9-997t7"4 


9.99709-5 
9,99708 6 

9.99707-7 
9. 99706 *8 
9,99706 "O 
9.997*5*1 


9*99697*5 
9*99696 -6 

9- 99*95 * 6 
9.99694*7 
9. 99693 -s 
9.99691 9 


9.99685-5 
9.99604-6 
9.99683-6 
9.99682-7 
9.99681-7 
9.99680-8 


9 

9 
9 
9 
9 
4 


,99741-4 
.99740 "7 
■99739 '9 
.99739*" 
. 99738-3 
-99737*5 


9.99719-0 
9. 99718 T 

9,997:7-3 
9.99716-5 
9-997*|-7 
9. 99714 "8 


9.99716-5 
9- 997*5 "7 
9-99714*3 
9-997*4*0 
9-997-3 '* 
9-99711^ 


9,99704*1 

9- 997^3 '3 
9.99702-4 
9-9970t-5 
9. 9970a -6 
9,99699-7 


9.99691-9 
9,99691 '0 
9. 99690 -1 
9*99689 -t 

9. 9968? '2 
9-9^7-3 


9,99679-8 
9.99678*8 
9.99677-9 
9,99676-9 
9.99675-9 
9 99675-0 


6a 


Q | 9-997jG*7 


9, 99 724- 


9.99711-4 


9.99698*8 


9. 9960b- j 


9.99674-0 



J 
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Taj Li IX, Logarithm* for readily computing the tint Diflance of tiie Moon from 
the Sun or a Fixed Star. 


Horizontal 
FaralUxof 
the Maori. 


Apparent Altitude of the Moon's Center. 


a 7* 
Logarithm. 


a 3° 


*9 9 


30 


V° 


3*-° 


M 


s 


Logarithm. 


Logarithm* 


Logarithm. 


Logiriihm. 


Logarithm. 


Si 


o 

IO 

Id 

4° 
50 


9-9971$"* 
9*997'4** 
9-997-T* 
9.99714*1 

9-997"'* 
9-99710-* 


9-997o4*& 

9.99703'* 
9.9970**8 
9-99701*7 

9*99700-7 
9.99699*7 


9.99694*5 
9.99693*5 
9-99691*4 
9.99691-4 

9.99690-3 
9. 99**9 '3 


9. 99^84 *4 
9.99683-3 
9, 99681 -a 
9, 9968 1 -i 
1 9.99680*1 
9. 99679 -o 


9.99674-3 

9.99673** 
9- 99671 *i 
9,99671*0 
9, 99669 '9 
9, 9966S -8 


9.99664*3 

9*99**3'* 
9, 99*61 -o 
9. 99660-9 

9' 99*59** 
9. 996158 -6 


54 



10 

40 
50 


9-99709'* 
9-99708*3 
9,99707-3 
9,9970*- | 
9.99705-3 
9.99704-3 


9-99698-7 

9-99*97*7 
9.99696-6 
9.99695*6 
9.99694-6 
9.99693-6 


9. 99688 -2 

9, 99687 1 

, 9.99686*1 

9.99685-1 
9, 99684 -o 
9. 99683*0 


9*99*77*9 
9.99676 -8 
9,99675-7 
9. 99*74** 
9*99*73*5 
9* 99*72 '4 


9. 99667 -6 
9. 99666 -5 
9, 99665 *4 
9.99664*3 
9.99663-2 

9. 99661 *0 


9*99*57*5 

9*99*5**3 
9. 99655 -i 

9, 99*54 ° 
9- 99*5**9 
9.99651*7 


55 




io 
10 
30 
40 
jo 1 


9.99703*3 

9.9970**3 
9.99701-4 
9.99700*4 
9*99*99*4 
9-99*9^*4 


9 . 99691 - 6 
9.99691-5 

9*99690-5 
9.99689-5 
9*996^8 '5 
9'99*B7'S , 


9, 99681 -9 

9.99680-9 

9- 99*79 *8 
9. 99678 *8 
9,99677*7 
9*99676*7 


9.99671-3 
9.99670*3 
9. 99669 -2 
9, 9966^ -1 
9, 99667 *o 
9-99**? "9 


9, 9966* -9 

9- 99*59 '8 
9. 9965s '7 
9, 99657 -6 
9, 99656 *4 
9-99*55'? 


9, 99650-6 
9.99649*5 

9, 9964S -3 

9. 99*47 ** 
9. 99646 *o 
9.99644*9 


5' 



10 

! 40 

5* 


9,99697-4 
9,99696-4 
9-99*95*4 
9-99*94*5 
9*99*9**5 
9.99691*5 


9,99686 '4 
9-99685*4 

9- 99*34-4 
9.99683-4 

9-99*8a-# 
9.99*81*3 


9.99675*6 
9.99674*6 
9,99673-5 
9-99671-5 
9,99671-4 
9.99670-4 


9. 99664 -8 
9-99663 -g 
9-99662*7 
9, 99661 -6 
9- 99660 *5 
9*99*59-4 


9.99654*2 

9-99*53*' 
9. 99652 'O 
9.99650*8 
9. 99649 * 7 
9. 9964S -6 


9.99643*7 
9, 99642 -6 

9- 99*4* *4 
9. 99640 -3 
9.99639*1 
9.99638-0 


57 


O 
IO 

10 
30 
40 
50 


9.99691-5 
9.99690-5 
9.99689*5 
9.99688*5 
9.99687*6 
9 . 99636 * 6 


9 , 99680 - 3 
9. 99679' 3 
9-99*73: 3 
9.99677*2 
9,99676-1 
9.99675-1 


9.99669*3 
9.99668-3 
9.99667 -2 
9. 99666 -i 
9,99665*1 
9.99**4'* 


9-99*5**3 
9*99*'7'J 
9,99656*1 

9.99655*1 
9.99654-0 
9.99651*9 


9.99647*5 
9. 99646 *4 
9. 99645 *i 
9. 99644 M 

9- 99*43 "° 
9. 99641 -9 


9. 99636 -8 
9, 99635 7 

9.99634*5 

9-99*33*4 
9,99631-2 
9*99*3i-i 


S* 


O 
IP 

*o 
3° 

■V 1 

5° 


9.99685- 6 
9.99684-6 
9.99683-6 
9.99681*6 
9 . 9968 1 ■ 6 
9.99680 -6 


9.99674-2 
9-99675- 1 
9.99671* 1 
9.99671* t 
9- 99670-1 
9.99669-0 


9< 99663 -o 
9. 99662 -0 
9. 99660 -9 
9.99659-8 
9. 99658 -3 
9. 99657 -7 


9,99651*8 
9.99650*8 
9,99649-7 
9. 99648 *6 

9.99647*5 

9. 90646 '4 


9. 99640 -3 
9,99639-6 
9*99*3^** 
9- 99*37 '4 
9, 99636 '3 
9.99635-1 


9-99**9*9 
9. 99618 -s 
9. 99627 *6 
9.99626-5 
9-99**5*3 
9-99**4'* 


59 



10 
20 

40 
50 


9.99679-6 
9.99678*6 
9-99*77** 
9.99*7*** 
9.99675-6 
9*99*74'* 


9.99*5680 
9.99667 -0 
9.99666*0 ' 
9.99664*9 
9,99663-9 1 
9-99662*9 


9.99656-6 
9,99655-6 

9-99*54*5 
9.99653-5 
9. 99652 -4 

9*99*5**4 


9,99645*3 
9.99644*2 

9-99*43'- 
9, 99642 'O 
9.99640*9 
9,99639*8 


9.99634-0 
9.99631-9 
9. 996 ji -8 
9.99630-7 
9. 99619 -6 
9.996*8-4 


9- 99623 *o 
9.99621-9 
9,99610*7; 
9, 99619-6 
9. 99618 *4' 
9.99617-3 


6o 




TO 

20 

IQ 
40 
50 


9-99673-7 
9-99*7**7 
9-99*71-7 
9.99670-7 
9.99669-7 
9.99668*7 


9. 99661 -9 
9,99660-3 

9- 99*59 i 
9,996^ -8 

9*99*57'8 
9, 99656 7 


9,99650-3 
9,99649-3 
9- 99648 -2 

9« 99*47 *' 
9, 99646 *i 

9* 99*45 ** 


9. 99638 -7 

9- 99*37 '7 
9.9963-3-6 

9*99*35*5 
9,99634-4 

9*99*33*3 


9.99617*3 
9, 99616-2 
9. 99615 -t 
9. 99614*0 
9. 99612 p 8 
9*99****7 


9.99616*1 
9- 99615 *o 
9.99613-8 
9. 99612 -6 
9.99611-5 
9, 99610 -3 


6i 



10 

20 

30 

4° 
5* 



9-99667*7 
9.99666-7 
9,99665*7 
9.99664-7 
6. 99663 ' 7 
9.99662*7 


9-99655-7 
9- 99*54 7 
9* 99*53 ? 
9. 99651 -6 
9,99651*6 
9, 99650-6 


9- 99*43 "9 
9*99*4**9 

9. 99641 -8 

9. 99640 s 

9,99639-7 

9. 99638 *6 


9. 9963? '2 
9.90631-2 
9.99630-t 
9.99619-0 
9.99617 '9 
9,956*6-8 


9. 99610*6 
6.99619*5 
9.996-8-4 
9,99617*3 
9. 99616*/. 
9.99*^5*0 


9, 99O09 -1 
9- 99608 -0 
9, 99606 -8 
9-99605-7 
9.99604-5 
9,99601-4' 


N 


9.99661-7 


9,99649-6 


9,99637-6 


9* 99**5 '7 


9«99*i3-9 


9. 99602 "2 











[ 


*3 1 








Table JX. Logarithms far readily computing the true Diftajice of the Mock from 
j the Sun or a Fixed Star. 


Horizontal 
Fant1a*-of 
the Moon. 


Apparent Altitude of the Moon's Center, 


33° 


34" 


35" 


3*° 


37° 


*S° 


M 
53 


S 
o 

lO 

4*5 
5* 


Logarithm. 


Logarithm, 


Logarithm, 


Logarithm, 


Logarithm. 


Logarithm. 


9-99*>$4*5 
9- 99*51 "3 
9. 99652 -1 

9.99651 o 
9, 99649 -8 
9. 9964 S -6 


9,99644-7 
9,99643-5 
9,99642*3 
9,99641*1 

9* 99639 *9 
9, 99638 '6 


9 

9 
9 
9 
9 
9 


99635-1 

99 6 339 
99631' 6 
99631-4 

,99630*2 

996*8 - -j 


9.99625-6 
9.99614*3 
9.99613-1. 
9.9961 |*1 
9.99610-5 
9.99619-3 


9.99616-2 
9.99614- 9 
9.99613-6 
9,996-2-3 
9,99611 -0 
9.99609*7 


9.996-6*9 
9.99605*6 
9.99604*2 
9-99601*9 
9. [19601 -6 
9.99600- ^ 


54 



10 
io 

30 
40 

50 


9.99647*4 
9 r 99646 '2 
9,99645.0 
9* 99*43 ** 
9.99^-7 
9.99641*5 


9-99 6 37*4 
9.99636 *i 
9,99635*0 
9, 99633 -8 
9.99632-6 
9.99631-4 


9 
9 
9 
I 

9 

j 


99627-7 
99626.4 
996*5-1 
99613-9 
99622*7 
99611-4 


9.99618*0 
9 . 996 i 6 ■ 7 
9.996-5*4 
9.99614*2 
9.99612-9 
9-996 11 ;6 


9.9960^ 4 
9.99607- r 
; 9,99605-8 
9.99604-5 
9,99603-2 
9.99601 -9 


9- 9959*- '9 
9.99597-6 

9.99596-5 
9-9959^o 
9-99593*6 
9.99592*3 


55 
~5*~ 



10 
10 
30 
40 

5° 
a 

1 l0 

JO 

30 
40 

5* 


9* 99640 -3 
9,99639-1 
9, 99637 *9 
9. 99636 -8 
9,99635*6 
9, 99634 *4 


9. 99630 -2 
9, 99628*9 
9. 99627 7 
9.99626*5 
9, 99615 "3 
9.99614"! 


9 
9 
9 

9^ 

9 
9 


99620-2 
996 j 9 * 
99617-7 
99616-5 
99615-3 
99614*0 


9,99610*3 
9. 99609* 1 
9. 99607-8 
9.99606-5 
9.99605-2 
9,99604*0 


9.99600*6 

9- 99599' 3 
9,99598-0 
9,99596-7 

9-99595*4 

9,99594*1 


9,99591-0 
9*995*9'* 
9.99588-3 
9-995*7 "0 
9,99585*6 

9.995*4*J 


9- 99 (i ir* 
9.99632-1 

9,99630-9 
9.99629-7 
9. 9962! 5 
9, 99627. 3 


9. 99622 *9 
9, 99621 "7 
9,99620-5 
9,99619-3 
9. 9961 S *i 
9.99616-9 


9 
9 

S 

9 


996*2*8 
99611-5 

99610-3 
99609*0 
99607-8 
99606*5 


9.99602 7 
9.99601-4 
9,95600*2 

9*9959**9 
9,99597-6 

9-99596*1 


9, 99591 -s 
9.99591-5 
9.99590-2 
9.995E8-9 
9.99587-6 
9.99586-3 


9-99583-0 
9- 99581*6 
9.99580*3 
9* 99 5 79 ,f > 
9-99577*6 
9.99576-3 


57 




10 

3° 
+0 

50 


9. 99626 *2 
9.99615*0 
9,99623*8 

9. 99612 -6 
9. 99621 -4 
9, 99610 3 


9.99615*7 
9,99614-4 
9,99613*2 
9. 99612 -0 

9, 99610 -a 

9, 99609 *6 


9 
9 
9- 
9 

9 
9 


99605,3 
99604, 1 
99601. 8 
99601.6 
99600.3 
99599.1 


9-99595* 1 
9.99593*8 

9.99592*6 

9,99591 '3 
9,99590*0 
9.995887 


9-995 8 5° 
9*995*37 
9-995 8 *'4 
9.99581-1 

9*99579-3 
9.99578-5 


9 99575*o 
9*99573*6 
9*9957-^*3 
9-995*"*° 
9.99568-6 

9*99^7*3 


5*' 




10 
20 
3° 

4- 
5* 


9. 99619- 1 
9.996*7-9 
9.99616-7 
9.99615*5 
9,996-4*4 
9.99613-2 


9. 99608 -4 
9.99607*2 
9. 99606 -0 
9,996047 
9* 99 6 °3 '$ 
9. 99602 '3 


9 
P 

9 

9- 
9- 

9 


99597*9 
99596-6 

99595*4 
99594* 1 

9959"-'9 
9959**6 


9,99587- 5 
9,99586-2 
9.995849 
9,99583*6 
9.99582*4 
9.99581 ' 1 


9-99577 'i 
9-99575*9 
9*99574 6 

9- 99573 "3 
9.995/1*0 

9,99570-7 


9,99567-0 
9.99565-6 
9.99^64*3 
9.99563*0 
9-09561*6 
9.99560-3 


59 



to 

20 

30 
40 

5° 


9, 99612 -o 
9.99610*3 1 
9. 99609 *6 
9, 99608 -5 
9.99607-3 
9. 99606 -1 


9.99601*1 
9- 99599 "9 
9* 9959 s '7 
9- 99597 '$ 
9.99596-3 
9. 9959 j -I 


9« 

9 

9 

9- 

9- 

9- 


99590-4 

99587-9 
995S6-7 

995*5*5 
99584*2 


9.99579-8 
9.99578*5 
9.99577*3 
9.99576*0 
9*99574-7 
9*99571*5 


9,99569 4 
9,99568-0 
9,99566*7 

9- 995 6 5 '4 
9.99564 1 
9.99562*5 


9*99559*° 
9*99557'** 
9-9953*> T 3 
9.99555-0 

9*99553'* 
9*9955 2 '3 


6o 


1 
30 

20 
5° 


9.99604*9 
9.99603*7 
9. 99602 '5 
9. 99601 -4 
9.99600-2 
9-99599'° 


9-99595*9 
9,99592*6 

9*99591 "4 
9,99590*2 
9,99589-0 
9,99587-8 


»« 

9 

9 
9 
9 
9 


99583-0 
99581*7 
99580' 5 
99579*2 
99578*0 
99^76-7 


9,99572-2 
9,99570-9 
9.99569-6 
9.99568-4 
9,99567-1 
9-995*5*8 


£.99561-5 
9, 99560*2 
9.99558*9 
9.99557-6 
9, 995 5 6 ' 3 
9- 99555 "° 


9,99551*0 

9 -99549 '6 
9.99548- j 
9,99547-0 
9.99545-6 
9 ■ 99544 "1 


c 


O 
IO 
20 
3D 
40 
50 


9- 99597 *-* 
9,99596*6 

\9* 99595 "4 
9- 99594 '3 
9.99593- 1 

9- 99591 '9 


9.99586*6 

9* 995*5 '3 
9.99584-1 
9, 99582 -9 

9.995817 
9.99580-5 


9 
9 
9 
9 
9 


99575*5 
m 74** 
99573'° 
99571*7 
99570-5 
99569*2 


9> 995 6 4" 5 
9*995 6 3'3 
9,99561*0 
9.99560*7 

9-99559*4 
9. 99558-2 


9*9955J-7 
9,99552-4 

9. 9955"- 1 
9,99549-8 
9.99548*5 
9-99547** 


9.97543-t, 
9.995416 
9-9954^*3 
9-99539'° 
9-99S37' 6 
9-9953 6 '3 


6z 


O 


9.995907 


9*99579*3 


9 


,99568-0 


9,99556*9 


9-99545*9 


9-99535*° 
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i Tapli IX. LogirithiPf for readily eoinp-Jting the true DiJtiace of tbeMatui from 

the ^x or» Fixed Star* 


HortrumUl 
PuiilNif nf 

the Moon . 


Apparent Ak&ndt of the Moon's Center. 


39* 


40" 


4'* 


4*° 


41° 


44* 


M | 


| 


Lrtjiriihm* 


Logarithm. 


Logarithm. 


Log in thai. 


Logarithm 


Logarithm. 


Si 



10 

10 

jo 

5* 


9 
9 
r > 
9 
9 
9 


99597*7 
99596-4 
99595*0 

99593 7 
99591-3 
99591*0 


9- 

9 

9 
! 


995S&T 
99587-3 
995* 5" 9 
99584-6 
995*3-1 
9958 J '8 


9 
9- 
9- 
9 

9 
9 


99579' 8 
99578*4 
99577*o 

99575"* 
99574*1 
99571-7 


9-9957''* 
9.9956^-7 
9.9956**2 
9,9956**8 
9* 995*5 '3 
9-995*3'* 


9,99562*5 

9,99561-0 

9*9955**'5 
9*99558" 1 

9-9955*'* 
9-99555' 


9,99554*0 
9*9955**5 
9*99*5**° 
9-9*549*5 
9.99548*0 
9.99546*5 


54 




1 JO 

10 

>° 
40 

5* 


9 

9 

9 
9 

9 

g 


99588-3 

995* 6 '9 
995 8 5'* 
W5*4' a 

9958: "9 


9 
9 
9 
9 
9 
9 


9958° "4 

99579-0 

99577**5 
99576-1 
99574* 8 

99<7V5 


9 
9 
9 
9 
9 

9 


99571 '3 
99569-9 

995*8*5 
99567-1 
99565-7 
H )95 6 4*3 


9,99561*4 
9.99561*0 

9.99559*6 
9.99558*1 
9*99556'7 
9 99555'* 


9-99553*6 
9*9955*'* 
9.99550-7 
9,99549-1 

9-99547*8 
9.99541.-3 


9-99545° 
9-99543*5 

9*9*54*'° 

9-99540*5 

9.99539*0 

9-99537'5 


55 



10 
20 

3° 

40 

5* 


9 
9 
9 
9 
9 

9 


99581 "S 
99500- 1 
99578-8 

99577*4 
99576-1 

99574' 7 


9 
9 
9 
9 
9 
9 


9957** 1 
99570*7 
99569*3 
99567*9 
99566*5 
99 5*5"= 


9 
9 

9 

9 

9 

9 


99561*5 
99561-4 
99560*0 
9955**6 
99557'* 
99555*8 


9-99553'* 
9.99552-3 
9-99550- 9 

9-99549*4 
9.9954^*0 
9.99546*5 


9- 99544' 8 
9- 99543 r 4 
9*9954' 9 

9.99540-4 
9.99539*0 
9-99537*5 


9.99536-0 
9*99>534'5 
9*99533* 
9.99531-6 
9-99530-1 
9.99528*6 


5* 




10 
*o 
30 
40 
50 


9 
r < 
9 
9 
9 
1 


99S7T3 
9957**0 
99570*6 

995 6 9*3 
99567*9 
99566*6 


9 

9 

9 

9 

9 


99561-4 
99561*0 
99559-6 
9955S-1 
99556-8 


v 
9 
9 

9 
9 
J 


99554H 
99552-9 
99551-5 

995jo*f 
995*0-7 
99547 '3 


9- 99545 - * 
9*99543-7 
9-9954*'* 
9*99540-8 

9-99539'4 
9-99537*9 


9,99536*0 
9-99534** 
9-995J3"* 
9*9953'*6 
9-9951* 3 ** 
9-995*8-7 


9*995*7** 
9*995*5 * 6 

9-995*4' * 
9*995*** 6 
9*995**.'* 
9,99519 5 


57 


j 
10 
20 

30 

40 

5° 


9 

9 

9 
9 

9 


99565 -1 
99563*5 
99562*5 
99561*1 
99559*7 
9955**4 


9 
9 
9 
9 
9 
9 


99555*4 
99554* 

99551 -7 
9955* "3 
9954-9*9 
9954* "5 


9 
9 
9 
9 
9 

2 


99545*9 
99544*4 
99543*a 
9954*'* 
99540- 1 
99538-8 


9-99556*5 

9-99535'° 
9-99533*6 
9,99532*1 
9,99530.7 
9*995Mr* 


9-995*7'* 
9.99515-8 

9-995*4-3 
9.99522-8 
9,99521-4 
9-995*9'9 


9,99518-1 
9.99516*6 
9.99515-1 
9-995*3** 

9-995 1 **' 
9.99510*6 


J* 



10 
20 

5° 


9 
9 
9 
9 
9 
9 


99557'^ 
99555-6 
99554*3 

9955**9 
99551-6 

9955°' * 


9 
9 

9 

9 
9 


99547*1 
995457 
99544" 3 
9954* 9 
99541-6 
99540-2 


9 

9 
9 
9 
9 


99537' 4 
99535'9 
99534*5 
99513 * 
9953**7 
99 SV> m l 


9,99527*8 
9,99516*3 
9.99514-9 

9- 995*3 '4 
9*995'*'° 
9,99530-5 


9.99518-4 
9-995***9 
9*995*5*5 

9-99514*0 

9*995***5 
9, 99511-0 


9-995°9** 
9.99507-6 : 
9-99506*1 ! 

9.99504-4 : 

9.99503-1 

9,99501*6 


59 



10 

20 
30 
40 

5° 

to 

zo 

3° 
40 

5° 


9 

r ' 
v 
9 
9 
9 


99548 -8 

99547' 5 
99546 ■ 1 

99544*7 
99543-4 
9954*^ 


9 

9 
9 
9 
9 


■.'95^'* 
99537 "4 
99536-0 
99534- 6 

99533** 
99531*8 


9 

9 
9 
9 
9 
9 


99528-9 

995*7*4 
99526-0 
99524-6 

995*3'* 
9951 i-S 


9,99519*1 
9.99517-7 
9.99516*3 
9-995 '4' « 
9-995*3'4 
9.99511-9 


9,99509-5 
9.99508-1 
9.99506-6 

9-995*5'* 
9,99503 7 
9.99501. 1 


9.99500-1 
9*99498-6 1 
9-99497'* " 
9*99495**' 
9.99494"* 
9.99491 6 


6o 


9 
9 

9 
9 

'.' 


9954°* 7 
99539*3 
99537-9 
99536-6 
99535-1 
99533-8 


V 

9 

9 

9 
9 
9 


99W4 
995*9' * 
995*7*7 
99516*3 
99514-9 

995*3' 5 


9 
9 

9 
9 
9 

9 


99520-4 

995*8*9 

995*7*5 
99516T 

995*4 P 7 

995'3*t 


9*995 IO *5 
9.99509-0 
9.99507 6 
9.99506-1 

9*995°4'7 
9.99503-1 


9.99500-7 
9*99499*3 
9.99497*8 

9-99496*3 
9.99494*9 

j 9*9*493*4 


9.99491*1' 
9.99489*6' 

9.99433*1 z 

9.99486-6 
9.99485-1 
9.994^3-6 


6[ 



to 
10 

30 
40 

E. 

0- 


9 
9 
9 
'} 
9 


9953**5 
9953ft ( 

995*9 '7 
995*8*4 

99527*0 

995*5** 


9 
9 
9 

9 
9 

9 


995*1-1 
99520*7 

99519-3 
99518*0 
99516*6 
995*5** 


9 

9 
9 
9 
9 

j 


99511*9 
99510-4 
99509-0 
99507*6 
99506-2 
995*4-8 


9-99501*8 
9.99500-3 
9,99498*9 

9-99497*4 
9.99496*0 

9-99494' 5 


9*99491*9 
9 .99490 '4 
9.99489*0 

9*99487*5 
9 . 99486 - 
9.994S4-5 


9,99481-1 
9,99480-6 
9.99479- r 

9*99477-6 

9.99476-1 
9,99474*6 


6; 


9 


995*4*3 


9 


99513*8 


9 


99503-3 


9*99493*1 


9-99483' 


9*99473*1 
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Table IX. Logarithms for readily computing the true Diftancc of ibe Moon from , 
the Sun or a Fixed Star. 




H6rizoiHaL 
Parallax of 
the Moon. 


Apparent Altitude of the Moon's Center. 




4s" 


1 «°* 


47" 


4? n 


49' 


SO" 1 




H 


S 


Logarithm. 


Loparirhm. 


Logarithm* 


Logjrilhtti. 


Logarithm. 


Lc^uiniiLm. 

9-99:. '^'i 
9-995^--. 
9*99501* 

9*995°'*- 

9*99499*5 
9.99497 1 




53 




TO 
IO 
JO 

4° 

50 


9, 99545 ** 
9,99544*1 
9* 99541 -6 
9*9954-'° 
§'99559** 

9. qqqb'O 


9-99$37'4 
9- 99535 "9 
9- 99534 '4 
9,99532-8 

9-9953^*3 
9, 99519 *3 


9,99519-4 
9- 995*7 '9 
9* 995 l6 '3 
9*995*4*7 
9*995*3*1 
9.99511-6 


9,99511-5 

9-99519*9 
9.99518-3 

9-995 l6 "7 
9-995"5"i 

9-99 t -*3 , 5 


9-995-3-7 
9 f 99511-1 

9,99510-5 

9,995^9 
9*99^ 7** 




54 



10 
30 
30 

40 
50 


9. 99536 -5 
9.99535-0 
9- 99533 "4 
9-9953-9 
9.99530*4 
9.99518-9 


9.9951s-* 
9. 99516 7 

9-995*5** 
9,99513*6 

9*995***° 
9- 995*°" 5 


9,99510-0 
9.99518*4 
9.99516 -s 
9* 995*5*3 
9-995*3*7 
9.99511-1 


9.99511*9 
9.995-0-3 
9.99508-7 
9.99507 -f 
9-995°5'5 
9-99503*9 


9.99504-0 
9,995(^1-4 
9.99500-8 
9,99499-1 

9-99497 "i 
0.99495-9 


9. 99496 -a 
9.99494*6 
9,99493-0 

9-9949' "3 
9. 99489 -7 
9.9948S-0 




^S 


O 
IO 

ao 
30 
40 
5° 

ro 
20 

3° 
40 

5° 

10 
10 
3° 
4° 
5° ; 


9.99517-4 
9*99515-8 
9,99514-3 
9.9951a -3 

9'99S'9*7 


9,99518-9 
9.99517-4 
9.99515-3 

9-995*4' 3 
9.9951a -7 

?-995 n ' z 


9.99510-5- 

9* 995 °8 '9 

9. 99507 4 

9-995°5* 8 
9.99504*1 
9. 99 w6 


9-995***3 
9.99500-7 
9,99499*1 

9-99497 "5 

f 9*99495*9 

9.99494-I 


9-99494*3 
9,99491-6 
9,99491 
9-994 V* 
9.99487*8 
9.9948G -1 


9-994*Ji>"4 
9-99484-7 
9 9948l'i 
9.99481-4 

9-99479*8 
9.99117*;'! 




56 1 
57 


9- 915i8 -t 
9.99516-7 

9'99515 mi 
9.99515-6 
9. 9951a -I 
9* 9*55 [0 '6 


9.99509*6 
9. 99508 -0 
9.99506*5 
9.99504-9 
9,99503-4 
9.99501-8 


9. 99501 -t 
9* 99499 $ 
9* 99497 -9 
9.99496-4 

9,99494** 
9.99493-1 


9,99491-7 
9*99491*1 
9,9^9 '5 
9.99487-9 
9.99486-3 
9.99484-7 


9.99484-5 
9.99482-9 
9.99481*3 
9,99479-6 
9-99478*o 
9.99476-4 


9.99476-5 
9-99474** 
9,99473-1 

9-99471 *5 
9,99463-9 
9,99468*1 




9-995°9*i 
9. 99507 *6 
9. 99^06 -0 
9.99504*5 
9. 99503 -0 
9. 99501 * 5 


9,99500-3 

9.99498-7 
9. 99497 % 
9.99495-6 
9-99494*1 
_9_:9949 lfc S 


9. 99491 -6 
9.99490-1 
9.99488-5 
9. 994^6 -9 
9.994JS5-3 
9- 99483 *7 


9.99483- 1 
9.99481-5 
9- 94479 '9 
9-994^*3 
9.99476-7 
9-99475** 


9.99474 -s 
9-99473*1 
9.9947i-5 
9.99469-9 

9-99468-3 
9.99466 -6 


9. 99^06 -6 
9.99464*9 
9-994t-3 3 
9,99461 -6 
9. 99460-0 
9 994sS-3 




S* 




TO 

•0 

30 
40 

50 


9.99500-0 
9. 9949S '4 
9, 99496 '9 
9- 99495 '4 1 

9* 99493 '9 
9. 99491. 3 


9. 99491 "o 
9.9941-9-4 

9.99487-9 
9,99486-3 
9. 99484- 8 
9-994*3** 


9, 994^1 -a 
9.994^0-6 
9*99479"° 
9-99477*5 
9. 99475 '9 
9-99474*3 


9-99473 '5 
9.99471 9 
9*99470-3 
9.99468-7 
9-994*7*1 
9.994 6 S*5 


9.99465*0 
9.99463-4 
9.99461 -8 
9 . 99460 * 1 

9-99458-5 
9.99456 9 


9.994-6-7 
9*99455 "° 
9-9945T4 
9-9945**7 
9-9945° " ■ 
9*9944* 4 




59 



10 
ao 
30 
40 
5° 


9.99490-8 
9-994*9 '3 
9* 99487 "8 
9. 994S6 « 
9.99484-7. 
9.99483'* 


9-994***7 
9,99470-1 
9. 99478 *6 
9,99477-0 
9- 99475 l 5 
9- 9947 39 


9- 9947* 7 
9.99471-1 
9,99469*6 
9, 99468 

9. 9^465 '5 
9.99464-9 


9.99463-9 
9.99461-3 
9.99460-7 
9.99459-1 

9-99457 '5 
9-99455*9 


9-99455*3 
9-99453** 
9.9945-"-"° 
9-99450 '4 
9,99448-3 
9.99447-1 


9.99446 -S 
9-99445-1 
9-99443*5 
9-9944' " s 
9.99440-1 

9 ■ 9943^ ' 5 




60 



to 

ao 

3" 
40 

5° 


9,99481-7 
9. 99480*1 
9. 99478 -6 

9- 99477 *t 
9.99475*6 
9.99474-0 


9, 99471 4 
9, 99470 -B 
9.99469*3 
9. 99467 -7 
9. 99466 -2 
9.99464-6 


9-994*3*3 
9,99461-7 
9, 99460 - r 
9,99458-6 
9. 99457 -o 
9. 994;$ -4 


9 -99454 "3 
9,9945a -7 
9,99451-1 
9-99449 "5 
9-99447-9 
9.39446 *j 


9-99445*5 
9-99443*9 
9 -9944* 1 
9.99440-7 
9.99439*0 
9-99437*4 


9'994i^"9 
9,99435*2 
9.99433 * 
9,99431-9 

9-994P-3 
9.99418-6 




6* 



10 
10 

30 
40 

5° 


9-99471 -5 
999471 -L) 
9.99469*5 
9. 99467 *9 
9-99466-4 
9.99464-9 


9.99463-1 
9,99461-5 
9. 99460-0 
9. 9945S -4 
9. 99 45 fp -9 
9-99455-3 


9.99453-8 

9-9945* *3 
9,99450-7 

9,99449*1 
9. 99447 6 
9, 99446 *o 


9.99444.7 
9.99443 -( 
9,99441 -5 
9.99439*9 
! 9.99433 3 
9.99436-7 


9*99435*8 
9-99434"* 
9,99^-1-5 
9, 99430 >9 

9-994*9 3 
9.99417*7 


9-994 z 7" n 
9.994*5*3 
9.99413" 
9. 99411 * Q 
' 9. 99410 4 
9.994^-7 




6a 





9.99463*4 , 


9, 99453 "* 


9,99444-4 


9-99435 ' 4 


9. 99416 '0 


9.99417-! 












D 
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Tail* IX. Logarithm* far readily coftipirttog the true Diftaiwtt of the Moo* from 
tkc Sum or a Fixed Star, 


Horizontal 
PifilUjc ot 
lilt Moon, 


Apparent Altfrode af the Moon** Center. 


fl° 


-,** 


51° 


?4° 


fjg 


56° 


M 


s 


Loj-aruhm, 


Loj-jritbm, 


Logarithm ■ 


T^onaritKm. 1 


Logarithm . 


Logarithm. 


53 
54 


o 
to 

3* 

40 

5° 
■0 
ro 

10 

3** 1 

40 


3 

9 

V 



9949* -6 
99496-9 
99495 'i 
-99493 6 
99491 '9 
9949° *2 


° 
9 
9 
9- 
9 
9 


99401 '3 
99489 -6 
994*7-9 
99**6*1 
99434*6 
99481*9 


9.99484** 
9.9948** 5 
9 . 99480 -8 
f>- 99479"' 
9-99477 "4 
9-99475'7 


9*99477 i 
9-99475*6 
9- 99473 "& 
9.9947*-* 
9,99470-3 
9, 99463 & 


9,99471*5 
9-99468-7 
9.99467 'O 

9* 994^5 ** 
9* 99463 '5 
9.99461-7 


9.99463*9 

,9,99461*1 

9,99460-3 

9*99458*6 

9.99456 8 
9*99455 ' c 


9 
9 
9 

9 
9 

'J 


994H8 - 6 
99480-9 

994*3 '6 
994*1 -9 


9 
9 
9 
9 
9 
9 


99481*2 

99479' 5 
99477 '* 
99476 1 
99474 '4 
99471-7 


9*99473*9 
9.99471-2 

9.99470 "5 
9.99468 -8 
9.99467*1 
9.99465-4 


q> 99466 -S 
9* 99465 'J 
9.99463*4 
9.99461 *6 

9- 99459 "9 
9-994*8** 


9* 99459 *9 
9,99458-1 
9. 99456 '4 
9-99454*7 
9. 99452 -9 

9*994>i r * 


9-99453** 
9-99451*4 
9,99449 '6 
9-99447*9 
9-99446** 
9,99444*3 


55 



10 
ic 

3 Q 
40 


9 

9 
9 

■•> 
9 

9 


994:'" r,:j 
99476 '9 
99475 *» 
99473-6 
99471 '9 

9947^*3 


9 

y 
9 


99471*0 

99469*3 
99467-6 
.99466*0 
99464-5 
99462 *6 


9-9946?-7 
9,99461 -9 
9.99460*1 

9- 9945 s * 5 
9. 99456 -s 

9-9945S** 


9- 99456 *4 
9- 99454 -7 
9.99453-0 

9-9945*** 

9*99449*5 
9*9*H47' E 


9-99449*4 
9.99447*6 

9.99445*9 
9*99444* 

9, 99441 -3 
9.99440-6 


9-99441*5 
9.99440*8 
9.99439 -o 
9*99437** 
9*99435*4 
9-99433*7 


5* 




JO 
JO 

40 


9 
■..• 
'V 
9 
9 


9946E '6 
99466-9 

-994*5^ 
99463-6 
99461*9 

99460 '2 


9 
9 

'> 
9 
9 

Q 


99463*9 
99459"* 
99457 '5 
99455 <8 
99454*i 
994^1 H 


9-99453*4 
9-9945' *6 
9-99449*9 
9.9944JJ "2 
9,99446 "j 
9.99444 -8 


9. 99446-0 
9.99444*3 

I 9*9944* *5 
9*99440-3 

9-99439*" 
9-99437-3 


y 9, 99438 -3 

9*99437*1 
9-99435*3 
1 9,99433*6 
9.99431-8 
9.99430-1 


9*9543**9 

9*9943°*' 
9-994*8*3 
9,99426-5 

9-994*4*7 
9- 994*3' 


57 

■ 



10 
20 

3° 
40 
,0 


9 

9 

y 
9 

9 


994*8 -6 
994*6 "9 
99455 '* 
■99453** 
994S 1 '9 


5 
9 
9 

9 
9 

-2 


99450-7 
99449 '*> 
9944? *3 
99445*7 
99444 'C 

9944= '3 


9-99443 '" 
9-9944* 4 
9-99439*6 

9-99437'9 
9.99436*1 

9. 994^4"-5 


9*99435*6 
9-99433*9 
9-9943**1 
9.99430*4 
9.99428*7 
9* 994*6 '9 


9-994*8-3 
9.994*65 

9* 994*4 "8 
9. 99423 -o 

9^-994*1*3 
9-994*9 "5 


9,994^*** 
9-994'9*4 
9.99417-6 
9.994*5*8 
9.99414-0 
9.99412*3 


5^ 



to 
*o 

40 


9 

9 
9 
9 

9 
9 


.99448*6 

99446'9 

- 9^445 "* 
99443*6 

99441 9 

.99440 *2 


9 

9 
9 

9 
9 

'.•■■ 


9944->-6 
99438 '9 
•99436-1 

-99434*5 
99432 -a 

9943* T ' 


9.99431 -S 
9.99431*1 

9. 994*9 "4 
9. 99417 >6 

9'994i5-9 
9- 994=4 T * 


9- 994-5 * 
9. 99423 *4 

9-994** "7 
9, 99410 '0 
9. 99418*2 
9.90416-5 


9*99417*7 
9. 99416 -a 
9,99414*1 
9.99412*5 
9*994*o*7 
9-994^9*0 


9.99410*5 
9,99408*7 
9.99406-9 

9-994°S*» 

9.99403*3 

9.99401-6 


59 

6o 




TO 

iQ 

3" 
40 

5^ 


TO 

ao 
30 
40 
<;o 


9 

9 
9 
" 
9 
9 


-9943 s *5 
9943* '9 
97435*1 
•99433*5 
-9943' *9 
9943c ' 2 


9 
9 
9 
9 
9 
9 


99430-4 
-994i**7 
99417 13 
994-*5 '3 
994*3 '* 
9941 1 '9 


9. 99411 -5 
9* 99420 -8 
9, 99419 *i 

9.99417*4 
9.99415 *6 
9 994' 3*9 


9.99414*7 
9.99413*0 
9.994(1*2 

9. 994^9 *5 
9,99407*8 
9. 994^6 


9,99407-2 

9* 994°5 "4 
9.99403-7 
9. 99401 -9 
9.99400-2 
9*9939^*4 


9-99399 'S 
9.99398-0 
9.99396-1 

9-99394-4 
9,99392-7 
9-99390*9 


9 

'.; 
9 
9 
') 
I 


91413-5 
99416-9 
994*5 ** 
994 2 3*5 
99411*9 
()94*o -2 


9 
9 
9 
r ' 
9 
9 


99410 2 
99418 -5 

994l6 -9 

9941 5 -a 

99413** 
994 rt -8 


9. 99411 *2 
9, 99410 *5 
9. 99408 >8 
9.99407'! 

9- 994^5 *4 
9, 9940^ -6 


£,99404-3 
9. 99402*6 
9, 99400 -3 
9-99399'! 
9-99397 tj 
l /- W9S* 6 


9.99396-6 
9*99394*9 
1*99393*" 
9-9939' '3 
9. 993V6 
9*99l87 *S 


9.99389-1 
9-99387*3 
9-99385*5 
9,99383-7 
9.99381-0 
9.993B0-2 


6i 
6* 




10 
40 

3° 
40 

5° 
, 


y 
? 
9 
9- 
9 
tj 


994** *$ 

9t)4!6'o 

99415-* 

994-3'S 

■;? ■■- 4.1 J *8 
994 to' 1 


9 

9 
9 
9 

9 


994'a J 
99408 -4 
99406-7 
99405 *o 

994°3 *3 
9943* *6 


9,99401-9 
9.99400*1 
9-9939* "5 

9-99396 -8 

9,99395 1 
9 -99393 "4 


9-99393*9 
9-9**39*** 
9* 9939° "4 

9,99384*9 
9,99185*1 


9,99386 -0 
9.99384-3 
9. 9938* -5 
9, 99380*3 
9.99379*0 
9-99377-3 


9-99378*4 
9-99376*6 
9.99374-8 

9-99373 '1 
9.99371-3 
9^99569-5 


'■■ 


9940a *4 


s 


99399 *9 


9,99391-6 


9- 993*3 "4 


9-99375*5 


9.99367-7 



f *7 1 



Tabu IX. Logarfthm for readily computing the true Difbrnce of the Moon from 




the S*j» or a Fixed Star. 


Horizontal 


Apparent Altitude of the Moon's Center. 


Parallax of 
the Moon. 






| 












■57- 


5«° 1 59° 


6o° 


6i° 


02° 


M 


S 


Logarithm. 


Logatithn. 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm. 


53 





9-9*457 *4 


9.99451 -2 


9-99445 1 


9.99439 * 


9-99433*5 


9.99427-9 




xo 


9.99455*6 


9.99449-4 


9-99443* 


9-99437*4 


9.99431-6 


9.99426-0 




20 


9-99453'8 


9-99447*6 


9.994414 


9-99435*5 


9*994*9*7 


9.99424-1 




30 


9.99452 *o 


9.99445-8 


9.99439 -6 


9-99433*7 


9.99427-9 


9.99422*2 




40 


9.99450-2 


9-99443*9 


9-99437*7 


9.99431-8 


9.99426-0 


9.99420-3; 




y> 


9.99448 4 


9.99442.1 9.99435-9 


9.99430-0 


9.99424-1 


9.99418-4 


54 





9.99446 6 


9.99440*3 


9.99434-1 


9.99418-1 


9.99422-2 


9.99416*5 




10 


9-99444*8 


9.99438-5 


9-9943*** 


9-994*6*3 


9.99420-4 


9.99414-0 ■ 




20 


9- 99443 "o 


9.99436-6 


9.99430-4 


9.99424-4 


9-994-8-5 


9.99412 -7 




3o 


9.99441-2 


9-99434"8 


9.99428-5 


9.99422-5 


9.99416*6 


9 994*o-9 




40 


9 -9943.9 '4 


9-99433*o 


9.99426-7 


9.99420-7 


9.97414*7 


9.99409 0* 




f° 


9-99417*6 


9.99431-2 


9.99424.9 


9.99418-8 


9.99412-9 


9.99407-1 


55 





9-99435 *8 


9.99429-4 


9.99423-0 


9.99416 9 


9.9941 1 


9.99405 *i 




TO 


9-99434 *© 


9.99427 5 


9.99421-2 


9.99415-1 


9.99409-1 


9.99403-3 




SO 


9.99432-2 


9.49425-7 


9.99419-4 


9.99413-2 


9.99407-2 


9.994014 


, 


JO 


9.99430-4 


9- 994*3*9 


9-99417*5 


9.99411-4 


9.99405-4 


9-99399-5 




40 


9.994*8-6 


9.99422-1 


9.99415-7 


9.99409-5 


9.99403-5 


9.99:97-6 




50 


9.99426-8 


9.99420-3 


9-9Wn-9 


9.99407-7 


9.99401 -6 


9-99395*7 


5« 


O 


9.99425-0 


9.99418-4 


9.99412-0 


9.99405 -8 


9-99399-7 


9-9939T* 




-IO 


9.994*3-2 


9.90416*6 


9.99410-2 


9.99403-9 


9-99397-8 


9-9939**9 




20 


9.99421 -4 


9.99414-8 


9.99408-3 


9.99402-1 


9-99395*9 


9-9939° *« 




3© 


9.99419-6 


9.99413-0 


9-99406-5 


9.99400-2 


9.99394-0 


9-993^'* 




4© 


9.99417-8 


9.99411-2 


9.99404-6 


9-99398*4 


9.99392-2 


9.99386-3^ 




50 


9.99416-0 


9-99409*3 


9.99422*8 


9.99396-5 


9.99390-3 


9-993*4 -l 


57 


O 


9.994H* 


9-99407-5 


9.99400-9 


9.99394 -6 


9.99388 5 


9-9938*-5 




XO 


9.99412-4 


9.99405-7 


9-99399** 


9.99391-8 


9.99386*6 


9.99*80-6 




IO 


9.99410*6 


9.99403-9 


9-99397*3 


9.99390-9 


9.99384-7 


9-9^373*7 




30 


9.90408-8 


9.99402-1 


9-99395*4 


9.99389-1 


9.99382 -8 


9.99376-8' 




40 


9.99407-0 


9.99400*2 


9-99393-6 


9.99387*2 


9.99381 -0 


9-99374*9 




50 


9.99405-2 


9.99398-4 


9.99391*8 


9.99385-4 


9-99*79*1 


9.99773*0 


5* 





9-99403*4 


9.99396-6 


9-99*89*9 


9.99383 *5 


9-99377-* 


9.99371 1 




xo 


9.99401 -6 


9.99394*8 


9.99388-1 


9.99381-6 


9-99375*3 


9.99369*2 




20 


9.99399-8 


9-99393 *o 


9.99386-3 


999379 '8 


9-99373*5 


9-993 6 7*3 




30 


9.99398-0 


9.99391 *i 


9.99384-4 


9-99377*9 


9.99371-6 


9.99365-4 




40 


9.99396*2 


9-99389*3 


9*99382-6 


9.99376-0 


9.99369.7 


9.99^63-5 




, 5°, 


9.99394-4 


9-99387*5 


9.99*80-8 


9.99374** 


9.99367-8 


9.99361*6 


59 





9.99392-6 


9-99385*7 


9*99378*9 


9-9937* *3 


9.99366-0 


9-99359*7 




IO 


9.99390-8 


9.99383-9 


9-99377*1 


9-9937o*5 


9.99364-1 


9-99357*9 




20 


9.99389-0 


9.99382*0 


9-99375-3 


9.99)68 *6 


9.99362-2 


9.99356-0 




30 


9.99387-2 


9.99380*2 


9-99373*4 


9.99366 -8 


9.99360.3 


9-99354-1 




4° 


9-993*5'4 


9.99378*4 


9-99371*6 


9.99364-9 


9.99358.4 


9-9935*'* 




5° 


9.99383-6 


9.99376*6 


9.99369*7 


9.99363 


9.99356-6 


9-99350*3 


60 





9.99381*8 


9-99374*8 


9.99367 - 9 


9.99361*2 


9-99354*7 


9*9934* *4 




xo 


9-9938o'o 


9.99372*9 


9.99366*0 


9-99359*3 


9.99352 -8 


9.99346*5 




20 


9.99378*2 


9.99371*1 


9.99364-2 


9-99357-4 


9-9935° *9 


9-99344*6 




3« 


9.99376 4 


9.99369-3 


9.99362-3 


9-99355*6 


9.99349.0 


9-9934**7 




40 


9.99374-6 


9-99367*5 


9.99360-5 


9-99353*7 


9-99347** 


9-9934° -8 




50 


9-99372-8 


9,99365*7 


9-99358-7 


9.99351-8 


9-9934-* *3 


9.993*8-0. 


61 


O 


9.99371*0 


9.99363-8 


9.99356-4 


9.99350-0 


9-99343 "4 


9-99337*0 




10 


9.99369-2 


9.99362-0 


9-99355 'O 


9.99348-1 


9-9934' *5 


9-99335* 1 




20 


9.99367*4 


9.99360-2 


9-99353** 


9.99346-2 


9-99339 * 6 


9-99333** 




30 


9.99365-6 


9.99358 4 


9-9935* *3 


9-99344*4 


9-99337*8 


9-9933' "3 




40 


9.99363-8 


9.99356-6 


9-99349*5 


9.9934* *5 


9-99335*9 


9.993294 




SO 


9.99362-0 


9.99354-8 


9-99^""' *7 


9.99340-6 


9-99334'° 


9-99327*5 


62 





9.99360-2 


9.99352 9 


9-99345*8 


9.99358 -8 


9.99332-1 


9.99325-6 



D 2 



C *8 ] 





Tab lb IX. logarithms/or readily computing the true Diftance of the Moon from 
the o vii or a Fixed Star. 




Horizontal 
Parallax of 
the Moon. 


Apparent Altitude of the Moon's Center. 




63° 


64° 


«5° 


•56° 


67° 


' 68° 




M 


S 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm. 




53 



10 
ao 
30 
40 
50 


9.99422-4 
9.99420-5 
9.99418 '6 
9.99416-7 
9.99414-8 
9.99412-9 


9. 99417 ** 
9-994»5*3 
9-99413*4 
9.99411-4 
9.99409-5 
9- 99407 *6 


9. 9941a- 1 
9. 99410 -i 
9- 994o8 -3 
9.99406-3 
9.99404-4 
9. 99402 -5 


9-99407*3 
9- 99405 *3 
9. 99403 -4 
9. 99401 -4 
9- 99399 5 
9 99397 '5 


9.99402-7 
9.99400-7 
9.99398*7 
9.99396-8 
9-99394*8 
9.99392-8 


9-9939*'* 
0.99396-2 

9*99394** 
9-9939*-* 
9-99390-* 
9.99388*2; 




54 



10 
20 
30 
40 

5° 


9. 9941 I *0 
9.99409-1 
9.99407-2 

9-99405-3 
9.99403-4 

9.99401-5 


9. 99405 -7 
9.99403-8 
9.99401-8 

9-99399*9 
9. 99398 -o 
9.99396-1 


9- 99400 5 
9. 99398 -6 
9- 99396 "6 
9-99394*7 
9. 99392 -7 
9.99390-8 


9- 99395 6 
9-99393*6 
9.99391-7 

9- 99389 *7 
9.99387*7 

9- 99385 *8 


9-99390*8 
9.99388-9 
9.99386-9 

9-99384*9 
9.99383-0 
9-99381*0 


9-99386-2 
9.99384*3 
-9.99382*3 
0.99380-3 

9-99378*3 
9.99376-3 




55 



10 
20 
30 
40 
50 


9.99399-6 
9-99 W7 
9-99395*7 
9-99393 8 
9-9939' "9 
9.99390-0 


9-99394*1 
9.99392-2 
9.99390-3 
9- 99388 -4 
9.99386-4 
9-99384*5 


9. 99388 -8 
9. 99386 -9 
9. 99385 -o 
9.99383-0 
9.99381-1 
9.99379-1 


9-99383*8 
9.99381-9 

9-99379*9 
9.99378-0 
9.993760 

9.99374*0 


9.99379*0 
9.99377-0 
9.99375*1 
9.99373*1 
9.99371. 1 
9.99369-2 


9-993?4*3 
9-9937a*4 
9*99370*4 
9-99368-4 
9-99366-4 
^•99364*4 




5< 



10 

10 

30 
40 

5° 


9.99388*1 
9.99386-2 

9 99384*3 
9.9938* *4 
9.99380-5 
9.99378-6 


9. 99382 -6 
'9-99380-7 
9-99378*7 
9.99376*8 

9-99374*9 
9.99373-0 


9. 99377 -a 
9-99375*3 
9- 99373 *3 
9« 9937i*4 
9-99369*5 
9* 99367 *5 


9.99371-1 
9.99370*1 
9-99368-a 
9.99366*2 
9.99364-2 
9.99362-3 


9.99367-1 
9.99365-1 
9.99363-1 
9-9936i*3 
9-99359*3 
9-99357*3 


9-993*>*4 
9.99360-5 

9-99358*5 
9-9935**5 
9-99354*5 
9-9935**5 




57 



10 
20 
30 

40 
5° 


9.99376-6 
9-99374*7 
9-9937* *8 
9-99370*9 
9-99369*0 
999367 *i 


9.99371-0 
9.99369-1 

9- 99367 ** 
9.99365-1 

9-99363'3 
9.99361-4 


9. 99365 -6 
9- 99363 *6 
9- 9936* *7 
9- 99359 *8 
9-99357*8 
9-99355*9 


9-9936o*3 

9.99358*4 
9.99356-4 

9-99354-5 
9 -9935** 5 
9-9935°*5 


9-99355*3 
9-99353*4 
9-99351*4 
9-99349*4 
9-99347*4 
9-99345*5 


9-99350*5 
9-99345*6 
9-99346*6 
9.559344-6 
9.99342*6 
9-90340-6 




5» 



10 
20 

30 
40 

50 


9-99365** 
9.99363-2 
9-9936i*3 
9-99359*4 
9-99357*5 
9-99355*6 


9-99359*4 
9-99357*5 
9- 99355 * 6 
9-99353*7 
9. 99351 -7 
9.99349-8 


9- 99353 *9 
9- 9935* *o 
9.99350-0 

9-99348*1 
9. 99346 -i 

9-99344** 


9.99348-6 
9.99346-6 
9-99344*7 
9-9934**7 
9.99340*7 
9.99338*8 


9 -99343 "5 
9-99341*5 
9-99339*6 
9-99337*6 
9-99335*6 
9*99333*6 


9-9933§-6 
9.99336-6 

9-99334*6 
9 -9933** 7 
9-99332*7 
9-993*|*7 




59 



10 
20 

30 
40 

so 


9-99353*7 
9-9935**8 
9-99349*8 

9-99347-9 
9.99346-0 
9.99344-1 


9-99347*9 
9- 99345 *9 
9.99344-0 
9. 99342 -i 
9.99340-2 
9.99338-2 


9.99342-2 
9. 99340 -3 
9- 99338 *4 
9-9933 6 *4 
9-99334-5 
9-9933**5 


9.993368 
9-99334*9 
9 -9933** 9 
9--9933i*o 

9-993*9*o 
9.993270 


9-99331*7 
9-993*9*7 
9-993*7*7 
9-993*5*8 
9..993*3*8 
9-993*1*8 


9.993*V7 
9.993*4*7 
9.99322-7 
9.9932Q.7 

9.993i8*7 
9.99316-7 




60 



10 
20 
30 
40 

CO 


9. 99342 -2 
9-99340*3 
9.99538*4 
9- 99336 *5 
9- 99334*6 
9- 9933* *7 


9- 9933 6 *3 
9-99334*4 
9-9933**4 
9-99330-5 
9.99328*6 
9.99326-7 


9- 9933° '6 
9- 993*8 *6 
9. 99326 -7 
9-993*4*8 
9.99322-8 
9.99320-9 


9.993251 

9-993*3*1 
9.99321-2 
9.99319-2 
9.99317-2 
9-993i5*3 


9-993'9*8 
9-99317*9 
9.993i5*9 
9.99313*9 
9-99311*9 
9.993100 


9.99314:7 
9.99312-8 
9.9931^*8 
9-993<>t?*8 

9.993068 
9-9930^*8 




61 




10 
20 

30 
40 

53 




9.99330-8 
9.99328-9 
9. 99327 -o 
9.90325-° 
9- 993*3-1 

9. 99*21 *2 


9.99324-7 
9.99322-8 
9. 99320 9 
9.99318-9 
9.99317*0 
9.99315-1 


9.99318*9 
9.99317*0 
9.99315-0 

9-993i3*i 
9.99311-1 
9. 99309 2 


9-993*3*3 
9. 993 1 1 -4 
9.99309-4 
9-99307*5 
9-99305-5 
9-99303*5 


9.9930^-0 
9.99306*0 
9.99304-0 

9.?93 **i 
9.99300*1 
9.99»98*i 


9.99302-8 
9.99300*8 
9.99298*8 
9.99296-8 
9-99*9^*8 
9.99292*8 


1 


Cu 


9-99319*3 


9- 99314 'x 1 9-99307 * 


9-99301-6 J 9-99*96*1 


9- 99*9°/ 8' 











[ «9 3 








Table. IX* Logarithms for readily computing the true BiiU&ce of the Maoi* from 
the Sun or * Fixed Star* 


HoriiMrtit 

Parallwt of 
the Moon* 


Apparent Altitude of the MoottV Center* 


69* 


70 3 


71° 


1*9 


73° 


74° ! 


M 

S3 


S 

o 
IO : 
lO 

3°". 

40 

50 


Logarithm. 


Logarithm- 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm, 


9* 99393 '9 
9-9939 l *9 
9.99369-9 

9*99387-9 
9.99385-9 

9.99383-9 


9.99389*8 
9- 993*7 'B 
9* 99385 "8 
9* 993**3 *$ 
9,99381-8 
9.99379*8 


9- 99385 "* 
9'99383*8 
9*99381-7 
9*99379*7 
9*99377*7 
9-99375*7 


9*99381-2 
9*99380*1 
9*99378-1 
9*99376*1 
9*99374*0 
9.99371 "c 


9.99378*8 
9* 99376 7 
9* 99374 '* 
9*99371** 
9.99370*5 
9. 99|ftS-4 


9*99375*1 

9-99373*1 
9*99371*1 

9*»93*V* 

9. 99367 -t 
9,99365-0 


54 




IQ 

50 


9,9938] -8 
9, 99379 '8 
9. 99377 ^8 
9- 99375 '8 
9*99373 * 
9*99371"* 


9* 99377 '7 
9-99375*7 
9*99373*7 
9-99371*? ! 
9.993697 
9. 99367 -7 


9* 99373 **> 
9*9937**6 
9.99369-6 
9.99367-6 
9*99365-6 
9.99363*6 


9,99369*9 
9.99367*9 
9.99365*8 

9- 993*3 *8 
9.99361-7 

9,99359-7 


9. 99366*4 

9.99364*3 

: 9.99361*3 \ 
9.99360-1 
9* 99358 -a 

9- 993*76 '1 


9. 99363 *o 
9*99}6o -9 , 
9.99338 *B 
9.99556-3 

9-99354*7, 


55 



to 

10 

30 
40 

40 


9. 99369 | 

9- 993*7 *S 
9,99365* ! 

9,99363*8 
9,99361*8 
f 99359 ** 


9. 99365 -6 
9,99363*6 
9* 99361 -6 
9*99359*6 
9*99357*6 


9.99361*5 

9- 99359*5 
9*99357**; 
9*99355*5 

9*993 53*5 
0. 093*1*4 


9-993>7'6 

9*99355 * 6 
9.99353-6 

9*9935**5 
9-99349*5 
9-99347"* 


9- 99354 *i 

9*9935* *° 
+9 . 99350 

9.99347-9 
9*99345*9 
9* 90 341*8 


9,99350^6 
9* 99348 5 
9- 9934 s "4 
9-99344*4 ] 
9*99341*3 
9.9934c.** 


5* 




16 
10 

40 

5° 


9- 99357 * 
9*99355 * 8 
9*99353*8 

9- 9935 ** a 
9* 99349 *8 
9. 99347 *S 


9*993 53*5 
9*9935**5 
9*99349*5 
9- 993+7 'S 
9*99345*5 
9* 9^343 < 


9-99349*4 
9- 99347 '4 
9- 99345 '4 
9*99343*4 
9, 99341 *3 

9*99339-1 


9*9934^*5 
9*99H3'4 
9-99341*4 
9* 99339 '4 
9*99337*3 
9-9931T3 


9-9934* '8 
9-99339*7 
*> 99337*7 
9-99135*6 
9-99133 '* 
9 993***5 


9-9933** 
9.99336-1 

9*99334** 

9*99331*0, 

9*99119*9 
9*993-.7*8 


57 




10 

ID 

30 
40 
$0 


9-99345** 
9.99343"" 
9.99341 -8 

9- 993 39 "8 
9*99337 "8 
9-9933V8 


9-99 34' '5 
9- 99339 "4 
9-99337"4. 
9* 99335 "4 
9- 99333 "4 
9. 99131; 4 


9-99337-3 
9-99335*3 
9* 99333 k * 

9*99331-1 
9.993191 
9* 99317 -1 


9* 9933 r 3 
9*9933" ** 
9.99519-1 
9.99317-1 

9*99315*! 
9* 99313 -t 


9-99319*5 
9-99317*4 

9-99315 4 

9-99313*3 
9-993" "3 

9. 99319*1 


9 ?9j15*^ 
9* 99313 '7 
9*993i**7 
9- 993*9 * 
9*99317-6 


53 



10 

10 

30 
40 
*;*> 


9- 99133*8 
9.99331-8 
9, 99319 -8 
9* 993*7 '8 
9,99315*8 
9* 99313 "8 


9.99319*4 
9.99317-3 
9-993-^5*3 
9*993*3*3 
9.99311 *3 
9.99319-1 


9.99315*1 
9*99343*1 

9- 99 3* ft 
9.99319-1 
9.99317*0 
9. 993 u-o 


9*993-** "» 
9.093-9-0 
9,99317-0 

9-993*4*9 
9.99312*9 
9.90310*8 


9.993** , *i 
9-993*5** 
9. 993*3 ** 
9.99311 -0 

9- 99J°9 '0 
9,99306-9 


9* 993M "5 
9-09311*4 

9-99309*4 
9. 993^7 -3 
9-09305-3 
9.99301-2 


59 




JO 

SO 

30 
40 

50 


9.993*1-3 
9.99319*8 
9.99317*8 

9*993*5 " S 

9*993-3 '8 

9.WI *8 


9- 993 '7/3 
9*993 r 5 ,J 

9> 90313*1 

9.9931t *1 
9*99309*1 
9. 9Q*:07 *2 


9-993i3**> 

9-993*"-o 
9. 99308 -9 
9. 99306 >9 
9.99304*9 
9.99301*9 


9. 99308 *8 
9.99306 *8 
9.99304*7 
9,993027 
9,99300*7 
9. 99198 *6 


9.99304*9 
9. 99302 -s 
9-993Cio'8 
9.99198*7 
9.99296-7 
9*00194*6 


9. 99301 "2 
9.99199-1 
9. 99197 -c 
9. 99195 
9,99191*9 
9-99-9° '8 


6 




10 
10 

30 

40 

50 


9.99309** 
9.99307*8 
9* 993° 5 "8 
9* 993°3 * 
9.99301-8 
9, 99*99 *3 


9. 99305 *1 
9*99303*1 
9- 993^1 "i 
9*99*99-1 
9,99*97-1 
9. 9919**1 


9* 99300*3 
9.99198*8 
9. 99196 *8 
9.99194*8 
9.99191-7 
9.99190-7 


9,99196*6 
9.99194*6 
9.99292-5 
9.99190-5 
9. 99288 '5 
9. 99286 -4 


9. 99191 *6 
9.99190-5 
9.99188-5 
9. 99286-4 
9.99284-4 
9.99181-3 


9.992^ -8 

9. 99186*7 
9.99184-7 
9, 99181-6 
9, 99180*6 

9. oo*./8"5 


ci 




10 
jo 
40 


9. 9^197-8 

9*99*9! B 
9.99193*8 
9. 99191-8 
9. 99189-8 
0.99^*7 "8 


9-99-"93*' 
9*99191*0 
9.991S9 *D 
9.99187-0 
9* 9*1 1 8 5 *e 


9-992887 
9* 99186 *7 
9. 992^4*6 
9. 99282 -6 
9.99180-6 
9.09278*6 


9. 99**4*4 
9. 90282*4 
9, 99280-3 
9.99278*3 
9.99176-2 
9.993-74-1 


9.99-80-3 
9. 99178*1 
9.99176*2 

9*99174** 
9,99271*1 
9, 99170-0 


0. 99276 -5 

9*99*74-4 
9.99171-3 

9* 99170 '3 
9.99268 -2 

9.99266 ■ i 


6; 





9.99185-8 


9, 991S1 *o 


9.9917**5 


9,99171*1 


9. 99168 *0 


9. 99164 'I 



t 30 I 



■ ,.! 



Taili EX* Logarithm for readily competing the trot Diitance of the Moon from 
the Sum or a Fixed Star. 



Horiiontal 

PiraiUx Of 
the Moon. 



M 



53 



54 



51 



57 



59 



60 



bi 



62 



Apparent Altitude of the Moon** Center. 



*75° 



Logarithm, 



9,99371** 
9,99370*0 
9*99.307 J 9 

9*993*5 *? 

9.99^63 s 
9.99361-7 



* 993 59 '7 

9,99157-6 

9-99355*5 

9- 99353 '5 
9*9935" *4, 
9- 99349 "3 



9- 99347 '3 
9-99145 '* 
9-99343** 
9- 99341 -1 
9* 99319 'O 
9,991^6*9 



76° 

Lcgarithn 



9,99334-9 
9- 9933* ** 
9* 9933° '7 
9.9931S7 

9- 993*4 "5 



9*993*i'5 
9*993***4 
9. 99318 3 
9- 993'** '3 
9-993'*'* 



9,99310-1 
9* 99303 'O 
9, 99305 -9 

* 993°3 *9 
9, 99301 -g 
9. 99199 7 



9.99197-7 
9- 99*95 * 5 
9-99*9r5 
9- 99*9' '5 
9.992^-4 
9*99** 3 7»? 



9. 99285 3 
9.99283-2 
9.99281 -i 
9- 99179 '* 
9- 99 2 77 *° 
9* 99*74 '9 



9-99*7**9 
0, 99270-8 
9.99268-7 
9. 99266 6 

9-99**4*5 
9.99261-5 



9. 99260-4 



99369 t 
995*7 *o 
993 6 4*9 

993** *9 
99360*6 

9935*7 



9935**7 

99354 "fr 

9935 1 5 

99?5°*5 
9934S '4 

99346 -3 



99344*3 
9934*'* 
99340-1 
99338*0 
9933* 'O 
WJT9 



99331-8 
99329-7 
99327 -6 
993*5 '5 
993*3 *4 
993 e 1 -4 



77° 



Logarithm . 



78* 



Logarithm. 



9- 99 3 66 "4 
9,99364-3 

9- 993** *3 

9.993602 

9.99358'! 
9,99356-0 



99354*o 
9935* '9 
99349 '8 
99347 '7 
99345 * 6 
9934? *# 



9-9934**5 
9-99339*4 
9-99337*3 
9- 99335 '* 
9*99333'* 
9.993^-0 



993*9'3 
99317-2 
99315-1 
993*3** 
993"'° 
99108*9 



993' 6 -B 
99304 7 
99302 7 
99300-6 
99*98 'S 
99296-4 



99*94 "4 
99292 '3 
99290-1 
9918S-1 
99186 -o 
99284-0 



992S1 -9 
99279 -8 
9^77-7 
99*75 s 
99173 -6 

99*7" '5 



9* 993** '9 
9.99326*9 

9-993H'* 
9,99321-7 
9,99310-6 
9'99' l8 '5 



9.99316-4 
9-993*4*4 
9-993'**3 
9 993*o-2 
9-9^3o8't 
9. 99306 tt 



9. 99303 
9*991°' 
9-99*99 
9- 99*-97 
9-99 l 95 
9- 99 1 93 



9.99291-4 

9- 99* 8 9 *3 
9,99287** 
9. 99285 -r 
9.99283-0 
9.99280-9 



99278 '8 

W-76 >3 

99*74*7 
99172*6 
99*70-5 
99168 -4 



99769 
99167 

99* 6 5 
9926 j 
99261 
991 (J 



9-99 1 57 , ° 



9,99266-3 
9.99264-1 
9. 99262 -1 
9- 99260-0 

9.99258 -Q 

9- 99*53 *S 



99364-0 
993*'* "9 

99359*8 
99357 '7 
99355*** 
993'3"5 



9935**4 
99349*3 
99347 *» 
99345 ** 
99343 *<* 
99340*9 



99338** 

99336 -8 

99334*7 
99332-6 

9933° "5 
99328 '4 



99326-3 
99324-1 
99322-1 
99320*0 
993*7*9 
EM'S*' 



993 '3"7 
993'* "7 
99309*6 

993°7 *3 
993*5*4 
99303 -j 



99^01 -1 
99*99 "* 
99*97 *o 
99*94*9 

99292 -5 
99^9<- "7 



992 SS -6 
99286 -5 
99284-4 
99181 '3 
99230*2 
992 -S T 



99176 ■□ 
99*73 '9 
99*7* '8 
99* s 9*7 
99267 -6 
9926 c '5 



99*^3 *4 
99161 -4 

99*59*3 
99157-1 
99155*1 
99155 -o 



9.99250-9 



79* 



it it km. 



99361 '7 
99359 ** 
99357 *S 
991SS *4 
993 S3 '3 
993^-1 



99349 ** 
99347 "0 
99344*9 
99^4* '* 
9934° *7 
99338 -6 



9933* *5 

99334*4 
9933**3 
9933° ** 
99328 -i 
99326 *o 



993*3 *? 
99321-8 

99319*7 
99317'* 
993'5"5 

993 '3*4 



993" i 
993*9 ** 
99307 '* 
99305 4 o 
99302 "9 
993C0 ■& 



99198 '7 
0>>iQ6 -6 
99*94*5 
99*9* "4 
99*90 -i 
99*88-1 



99186 'O 

99-8^9 
992^1 -8 
99279-7 
99177*6 
99*75 "5 



99173 '4 
99*7^*3 
99269-2 
99267 *i 
99265 -0 
99262 -9 



99260 -8 
992587 
99256-6 

99*54 "S 
99151 -4 
992 50 -3 



9, 99248 '2 



Logarithm. 



9-99359*5 
9*99357*4 
* 9*9355*3 
9*9*9353** 
9-993S'*' 
9,59349-0 



9. 99346 -9 
p 99344 -8 

9-9934**7 
9.99340*6 
9-99338"5 
9-99336*4 



9*99334*3 
9*9933*** 
9*9933 c> -* 
9. 99318 *o 

9*993i5-9 
9 -993*3*8 



9* 993* f *7 
9* 993 '9 * 6 
9' 9-93 '7 '5 
9> 993*5*4 
9-993*1*3 
9-993".** 



9.99309-0 
9- 993° 6 '9 
9.99304-8 
9-993°* *7 
9. 99300 -6 
9.99198*5 



9.99296-4 
9,99194-3 

9- 99*9* ** 
9,99290-1 
9. 99288 -o 
9. 99285 -8 



9.99283-7 
9. 99181 1 6 

9*99*79-5 
9, 99277 *4 
9,99275-2 
9. 99273 -r 



9.99271-0 
9,99168-9 
9, 99166 -8 
9,99164-7 
9.99262 *6 
9,99260-5 



99*5^*4 
99256-3 
99254-2 
99152 -o 
99*49*9 
99147 -8 



9, 99245 '7 











I 3* J 








Table IX. LogaritJuiis for readily computing the true Distance of the Moon from 
" the Stfft or a Fixed Star. 


i 

Horizontal 
PirjUax of 
the Moon, ~ 


Apparent Altitude of the Moon'* Center, 


■ 
8t° 


82 


*3* 


84* 


85 


8 6° : 


M 


S 


Logarithm. 


Logarithm. 


Logarithm. 


Logarithm, 


Logarithm. 


Logarithms 


S3 



10 

10 
30 

5° 


9-9935?*7 
9-99355** 
9- 99353 *5 
9*993S>'3 
9* 99349 '* 
9*99347*' 


9,99356-0 

9- 993JJ *9 
9. 99351 T S 
9. 99349 *6 
9- 99347 '5 
9* 99145 *4 


9* 99354 '5 
9- 9935* *j 

9^99350-1 
9.99348*1 
9.99346-0 
9*99343 '9 


9-993?3* 

9-9935*** 
9- 9934 s "9 
9.99346-8 

9* 99344 "7 
9,99342-6 


9,99351-1 
9, 993 50 
9-99347*8 
9- 99345*7 
9, 9934J -6 

9. 99141*5 


9. 9935* * 
9*99349*1 
9-9^34**9 
9-99344 "* 
9.99342-7 

9*9934^-5 


54 



10 
to 

3* 

40 
50 


9.99345*0 
9,99341-9 
9,99340-8 
9- 99T38 * 7 
99933 6 '5 
9-99334*4 


9- 99343 "3 
9.99341 "1 

, 9-99339'° 

i 9-9933 6 "9 

9-99334 1 * 

9. 99331 ■? 


9* 99341 *8 
9- 99139 *7 
9-99337*5 
9-99335*4 
9*99333*3 
9*9933*'* 


9' 9934**5 
9.99338-3 
9,99136-2 

9*99134** 
9.99332-0 
9.993119-3 


9-99339*3 
9*99337'* 

9. 9933* "9 
9,99330*8 
9,99323-7 


9- 993IS '4 
9.99336*2 

9-99334*' 
9-9933*9 

9- 993*9 *8 
9-991*7*7 


J5 



10 

to 

JO 
4° 
5° 


9-9933**3 
9*99330*1 

9.99328-1 
9.99316-0 
9-993*3*8 

9.99321-7 


9,993 30 *6 
9.99318*4 
9.99316-3 
9,993141 
9.99322*1 
9,99310*0 


9. 99329 -0 
9.99326-9 
9-993 3 4*7 
9.99311*6 
9.99310*5 
9,99318-4 


9-993*7*7 
9, 993*5 -fi 
9. 99313 *4 , 
9.99111-3 
9.99319*2 
9.99317*1 


9.99316-5 
9.993*4*4 
9. 99321 -3 

! 9* 993*o "i 

, 9.99318-0 

9,99315-9 


9*993*5*5 

9-993*3*4 
9,99311-3 
9.99319-1 
9-993*7** 
9-993i4'9 


5* 
57 



10 
10 

3<"* 
40 

5° 


9.99319-6 
9.99117*5 
9- 993 * 5*4 
9-993*-3'3 
9. 9931 11 
9.99309-0 


9^99317*^ 
9- 993*5 '7 
9,99313-6 

9. 993 11 -5 
9.99309-4 
9,99307-2 


9*99316-1 

9-993*4*' 
9,99312-0 
9, 99309 *B 

9- 993^7 *7 
9,99305-6 


9.99314*9 
9. 99312 -s 
9-99310-6 
9.99308-5 
9- 99306 -4 
9,99304-2 


9- 993*3 "7 
9,99311*6 
9.99309-5 
9- 99307 "3 
9. 99305 ■* 
9-^v --'VI 


9. 9931* "7 
9,99310-6 
9. 99308 -5 
9,99306*3 
9.99304-1 
q, 99301*1 



10 
10 
30 
40 
50 


9.99306-9 
9,99304-8 
9- 99302 -7 
9, 99300*6 
9. 99298 5 
9, 99196 "4 


9.99305*1 
9. 993-3 -0 

9* 993°° *9 

9, 9929S -8 
9. 99296 *6 
9. 99294 *j 


9,99303-5 
9, 99301 -3 
9,99199-2 
9.99297-1 
9.99295-0 
9.99292*8 


9. 99302-1 
9.99299-9 
9.99297*8 
9,99295-7 
9,99293-6 
9.99291-4 


9.99300-9 
9.99198 >g 
9.99196-7 
9.99194-6 
9. 99292 -4 
9- 99*9^*3 


9. 99199 - 9 

9.99197-8 

9- 99*95 7 
9.99193-5 

9- 99*9* '4 
9, 99189 -^ 


5* 



10 

20 
30 
40 
50 


9,99294-3 
9,99192-1 
9, 99190*0 
9, 99187 -9 
9, 99185 -3 


9,99191*4 

9- 99*9° *3 
9. 99*88-1 
9. 91)286 *o 
9,99183-9 
9, 99281 p 8 


9,99190-7 
9. 99288 *6 
9. 99286-5 
9.99284-3 
9, 99282 -2 
9. 99280*1 


9.99289-3 
9.99187-1 

9- 99^5 "■*>. 
9< 99282 -9 
9.99280-7 
9. 9927S -6 


9, 99288 *i 
9.99286 *o 
9. 99283 -9 
9,99281*7 
9.99279*6 
9.99*77*5 


9, 99287 -j 
9,99285-0 

9, 99*82 ■■:, 

9 99*80-7 

9.99278*6 
9.99176-5 


S9 



JO 
20 
JO 

40 


9,99281 *6 
9, 99179 'S 

9*99*77*3 | 
9.99175-2 

9,99*73*' 
9-99*7* "0 


9-99*79*7 
9. 99277 'S 
9,59275-4 

9-99*73*3 
9.99271 "* 
9,99269 'i 


9. 99173 -o 
9'99*7S" 8 
9-99*73*7 
9, 9927 1 6 
9.99269-5 
9.99267-3 


9.99276*5 
9,99174*4 
9.99271*2 
9.99270-1 
9. 99268 *o 
9,99165*9 


9*99 2 75"3 
9. 99273 *a 
9»99*7i-i 
9,99269-0 
9. 99266 -8 
9.99164-7 


9.99274*3 
9.9927*1 
9.9917O-I 
9*99267-9 
9.99165-8 
9,99263*7 


60 


O 
10 

10 

30 
40 
50 


9, 99268*9 
9.99166 r % 
9.991647 
9, 99262 -6 
9. 99260 -4 
9-99**8*3 


9. 99266 '9 
9.99264*3 
9.99162*7 
9,99160-6 
9,99258-5 
9.992^6*3 


9. 99265 *2 
9.99263-1 
9. 99261 -0 
9. 59158 -8 

9,99156*7 
9.09254-6 


9. 99263 -8 
9. 99161 -6 
9.99159-5 
9, 99257 -4 
9,99255-1 
9.99*5^ -i 


9.99262-5 
9, 99260 -4 
9.99358-3 
9,99256 -r 
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Table XIII. For computing the Effect of Parallax on the Moon's Diftance ftwn 
the Sun or a Star by Mr* LroSi's Method. 
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1 Table XIII. For computing the Effe£h of Parallax on 


the Moon's Pittance from 1 




I 


the Sun or a Star, by Mr* Lyoni's 


Method. 
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Table XIII. For computing the Effefts of Pamllax on the Moonj Diftance irom 
the Sun or a StaX, by Mr. LyonCs Method. 




1 1 
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Apparent Dinner. 

Add t heDi&«ii«of the two Kumbrrt taken om of tMt Table, if the Apwireni Di* 

lance 11 leA (J.™ jk>«\ and fubtratt it if above. 
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8 

9 


7 
7 
8 

9 
9 


7 

7 

9 
9 


7 
7 

8 

s 


7 
7 

8 

8 


6 

7 
7 
1 


6 
6 

7 
7 
8 


6 
6 

7 
7 
8 






5 
5 

6 
6 

6 


5 

5 
6 
6 
6 


5 

5 
6 

e 

6 




J' 
*z 

33 

34 


10 

EO 
11 
12 
13 


10 

JO 

10 

11 
12 


to 
10 
10 
it 

12 


9 

10 

IT 
II 


9 
9 

10 
10 
11 


8 

9 
10 
10 
ti 


8 

9 

9 

to 

to 


S 
9 

9 
10 
10 


8 
8 
8 

9 

9 


9 

9 


7 
7 
7 
8 
8 


7 
7 
7 
3 

8 


6 
6 

7 
7 
8 




3* 

33 

39 

40 


13 

H 
15 
16 

17 


13 

14 
16 


13 
13 

'4 

'5 
16 


12 
1* 

*J 

J 4 


it 
12 

*4 

15 


ir 
ti 

12 

■3 
14 


11 

ti 
12 

14 


11 

11 
12 

13 
14 


TO 

TO 

tz 

13 


10 
10 
11 

12- 

'3 


9 

10 
11 

12 


9 
10 
it 
it 
12 


9 
to 
ti 
it 

12 




4* 
4* 
43 
44 
4< 


iS 

19 
20 
10 
it 


17 1 

iS 

18 

19 

2t> 


17 

18 
18 

19 

20 


16 
17 
17 
18 
f 9 


16 
16 
t? 

18 


: ^5 

"5 
16 
16 
17 


14 
*5 

17 


"4 

*5 

16 
16 


14 

'4 
'4 


14 

H 
»4 

'4 


r 3 
<3 
13 
'3 
14 


12 
13 
13 

M 


12 
>J 

»3 
"3 
1? 




40 

4^ 
48 

49 
5° 


22 
*3 

*4 
;6 
27 


21 

21 

*3 

M 

16 


20 
22 

*3 

24 
26 


'9 

M 

22 
24 


19 
10 
1% 
*3 
14 


1* 

10 

21 

1Z 

*3 


ti 

19 

20 
21 

21 


17 
18 
19 

20 

21 


16 
17 

iS 

19 
10 


'5 
16 

17 
tS 
19 


14 

17 
18 


"4 

'5 
16 

*7 
IB 


H 
'5 
1* 

'7 

iS 




5 1 
5» 
J! 

54 
55 


23 

*9 

3^ 
3* 

3* 


17 

iS 
*9 
3° 

M 


26 

27 
23 

19 
30 


"5 

2ti 

*? 

as 
29 


H 

*5 
26 

*7 

£3 


*3 
*4 

15 
16 

17 


22 
*3 

^4 

*S 
26 

17 
28 
*9 
30 
3' 


22 

2Z 

*3 

24 

a? 


Z1 
21 
22 

*3 

a 4 


io 

29 
It 

2* 

*3 


19 

19 1 
10 

21 i 

22 


18 
19 
19 
20 
21 


iS 

18 
19 

20 




5 6 

s 

59 
60 


33 
$5 
3* 

37 
*8 


3* 
33 

35 
36 
37 


31 

3* 
33 

54 
3< 


30 
31 
3* 

33 
34 


29 
30 

3i 
3* 
33 

34 
35 


28 
29 
3® 
31 
3* 


26 

37 
28 
2 9 

30 


*5 
16 

*7 

28 
2 9 


14 

*5 

26 
*7 
28 


*3 

M 

25 
26 
17 


21 
*3 
*4 
*5 
■j 


21 
22 

H 
25 




62 


40 
4' 


38 
4a 


3*> 
38 


36 


33 

34 


3* 


3i 

3* 


30 
31 


*9 
3 o 


■8 
29 


17 
28 


26 
*7 

















































C 37 3 




















Table XIII, For computing the Effefb of Parallax on the Moon\ Diitaace from 
the Sun or a Star, by Mr, Lyons'* Method* 
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Apparent DiAintt, 
Add the Dtj&rencf of the two Numbers taken out of this Table, if th* tpptrcnt Dis- 
tance u kfs than po D , and fubtr*c> it it above. \ 
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11 


1 

S 
9 
9 

10 


7 

7 
7 

S 


5 
.5 
S 
5 

6 


J 

3 
3 

3 
4 




17 

17 

rf 
19 

19 


16 
17 
18 

iS 
|| 


16 
16 

I? 
18 


16 
16 
17 
17 


15 
*S 
16 

16 
17 


14 

16 


14 
"4 
14 

ll 


'4 
^4 
15 
1J 


la 
13 

'4 
14 


10 
to 
10 

II 
It 


j 

8 
3 
9 
9 


6 
6 
6 
7 

7 

7 
7 
7 
7 


4 
4 

4 
4 
4 

5 

1 5 
5 

s 
5 


2 
2 
2 

1 
a 
2 
l 
2 
2 
3 
















s* 

59 

60 


■a 
it 

ii 

*3 

*4 


19 

21 

*? 


18 
If 

30 
11 

Si 


*9 

al 
at 


1 17 
*9 
19 

20 
11 


it 

iS 
18 
*9 


16 
J? 
17 

ti 

19 


15 
16 

16 

17 

ti 


'5 
"5 

16 

17 
tf 


(1 
11 
<3 
13 
14 


9 
9 

10 
to 
it 


i 


61 
ii 




*4 

*5 


*3 
»4 


*3 
*3 


12 

21 


21 
11 


20 

30 


19 
1 I9 


19 


15 
iG 


11 

11 


9 


5 
6 


3 
1 


P 



r 38 1 



Table XIV. For turning Degrees and Minutw into Time, and the contrary. ' 


D 


■ M 


D 


R M 


D 


H M 


D 


H M 


D 


H M 


D 


H M 


M 


M S 


M 


M S 


M 


u s 


M 


M S 


M 


M S 


M 


M S 


1 

3 
4 

5 
6 

7 
1 

9 
10 


0, 4 

*. s ; 

O. 12 
0*l6 

0, ao 
0,14 
ci8 
0* 32 
6. 36 
■. .4 • 


6i 
6a 

64 

65 

66 

*7 

6$ ! 

69 

70 


4. 4 

4 i 

4*11 
4- 16 
4 10 

4**4 
428 

4 3* 
436 

440 


111 
in 

ll * , 
124 

"5 
126 
127 
12S 
1*9 


8. 4 
8. 8 

8,11 

8.16 
8, 10 
8,24 
S.iS 
8*32 
8*36 
8.40 


181 

1S1 

1* 

184 

r ^ 
186 

187 

188 

189 

190 


11* 4 
ii. 8 
11. 12 

12*16 
11*20 

11.14 

12. a8 

U.3* 

12. 36 

12.40 


241 
142 

2 43 
*44 

146 
*47 
248 

249 
250 


16. 4 
16. 8 
16. iz 
16.16 
16* 10 
16* 24 
16,28 

16.3* 
16*36 
16.40 


pi 

302 
303 
304 

3^5 
306 

307 
jcS 
309 
310 


10* 4 
10. S 

:c, 12 
20* 16 

20. 20 
£3, 24 
IO* l8 
20*32 
20. 36 

ze- 40 


ft 
11 
*3 
'4 
■S 
: i6 

17 
jS 

*9 
ae 


0.44 
0.4^ 
0.52 
0*56 
i- 
1. 4 
1. S 
1, 11 
1- if 


7* 
7* 
73 
74 
75 
76 

77 
73 

79 
So 


4-44 
44* 

456 
5- 

5- 4 
5* 8 

5. 11 

r, 20 


131 
132 
133 
134 
'35 
13* 
'37 
138 
139 
14D 


8-44 

*. 4* 

8*5* 
8.56 

9. 

9' 4 
9. g 

9.12 
9. lb 
9. 20 


191 
192 
193 
194 

m 

196 
197 

193 

'99 

200 


12.44 
12,48 
12.52 

11.56 
r 3 , 
13. 4 

13, i 

13.12 
13. 16 

13-10 


251 

25a 

*5i 
*54 
255 

156 

*S7 
25S 

*59 
260 


16.44 
16*48 

16. 51 
16,56 
17- 
T7- 4 
17- S 

I-. [2 ' 

17. lG 
17*10 


311 
311 

3'3 
3*4 

315 
3'6 
3»7 

pi 

3'9 
310 


ao-44 j 
20*43 ' 
10, 52 
ao. 56 
21* ' 
at. 4 

21, 8 
21. it 
11*16 

21. ao 


21 
tA 
*3 

*4 
*5 
26 

*7 
iS 

3* 


1*24 

I*lf 

'-3* 

1. 3* ' 
1.40 

1 ' 4 J" 

1.4S 

1. 51 

1. CJ 


ll 

8i 
81 
84 

85 
86 

87 
88 
89 
9° 


5,24 
5, 18 

i-3* 
5 , 3 6 

5.40 

5-44 
^4« 
5- 5* 
5.56 
1 6. 


145 

143 
J44 

*45 ' 
146, 
147 
148 

149 
150 


9- 2 4 
9*18 
9*3 Z 
9-3 6 
9.40 

9*44 
9*43 

9*5* 

9,56 

10. 


20J 
202 
203 
204 
20 1 
206 
2C 7 
20g 
IO9 
2IQ 


13.14 
13*13 
13*32 
11*36 
13 4^ 
13-44 

13* 4* 

13-5* 

14* 


261 

16a 

163 

164 

165 

266 

267 , 

268 

169 

170 


17.24 
l7-l8 

17-31 
I7.36 
17.40 
17-44 
17.48 
17,52 
17.56 
l8. O 


312 

3^ 

3H 
3^5 
316 

3*7 
33Q 


2Ipl4 

21.28 
a 1, 32 
21.36 
21.40 
21.44 
n.48 

21. 52 
£1.56 

22, 


31 

3* 
19 

34 
35 
36 
37 
38 
39 
4o 


si 

2. n 

2' 2D 

2.24 
1.23 

a. 32 
2,36 
1*40 


91 
91 
93 
94 

96 

97 

99 


6, 4 

6, 8 

6. 12 

6* [6 
6. 20 
6 . 24 
6.1B 

6. 3a 
6* 3 6 
6.40 


15a 

134 
155 

15* 
157 
tfi 

*59 
160 


10. 4 
10* 3 
io* ia 
10. t6 
10* 20 
j -, 24 
10.28 
10. 32 
10*36 
10. 40 


111 

211 

"3 

214 
215 

216 
217 
218 
219 

220 


H* 4 
14. 8 
14, 12 

14*16 
14* 20 
14.24 
14*28 
1432 
14, 36 
14*40 


271 
172 
*73 
*74 
*75 
176 
277 
*7S 
*79 
2 So 


iS. 4 
18. 8 
iS.ia 
1?. 16 
r8.*o 

18. 24 
iS, 28 

*$* 3 2 

18.36 
18*40 


33" 
33 1 
333 
334 
335 
33* 
337 
338 
339 
340 


21.12 
22. l6 
12. IO 
12. 14 
22. ft£ 
21.32 
H.36 
21*40 


4* 
4^ 
43 
44 
45 
46 

47 
48 
49 


a. 44 
1.4I 
a. 54 
2,56 
3« 
3- 4 
3, 1 
S,ia 
5* 16 
3- 2 ° 


JOI 

1 -i 

IOJ 

104 

105 
106 
107 

ici 

no | 


6.44 
6. 48 
6* 52 
6.56 
7. 
7- 4 

7. s 

7.12 
7. 16 

7r 20 


161 
162 

«*3 

164 
165 

rG6 

167 
i63 
169 
170 


10*44 
10.48 
10. 52 

10. 56 
11* 

M* 4 
M. 8 

II* ra 

11. 16 
I r. z- 


sit 

"3 
214 
225 
226 
127 
128 

**9 

230 


H-44 
14.43 
145a 
14.56 
15. 
15, 4 
15. 8 
15.12 
15. 1* 
.5. 10 


28* 
281 

283 
284 
285 
286 
287 
288 
2S9 
290 


iS.'44 
iS* 4 8 

tH, S z 
18,56 
19, 

'?■ 4 

ro. 8 
19* 12 
19. 16 
19. -0 


34* 

34> 
343 
344 
345 
H 6 
347 
34 3 

349 


21.44 
H.48 
li,51 
22.56 

23. O 
23, 4 

23- Sj 

13, 12 

U.t6 

13, 20 


51 

53 
54 

P 


3>i t 

3+ aa 

3*3; 
3-3* 
3*4* 
3.44 
3,4s 

3-5 5 . 
4. 


[ 1 1 

f [2 

1*4 

116 

rl 7 
ti3 
119 

lie 


7'H 
7.38 
7.32 
7.36 
7.4^ 
7-44 
7*43 
7.5a 
7,56 
8. 


171 
172 

m 

*T4 
»7S 
t 7 6 
177 
i 7 3 
179 
igo 


11,14 
11.28 
II. 31 

ir. 36 

11-40 

u-44 

ir.48 
ir. 52 
11* S 6 
iz. 


131 

*3* 

*n 

*34 
235 

2 3 6 

*37 

2j8 

239 
140 


j 5, 24 
15-28 
15,31 
.15.36 
15.40 
15*44 

'5-4* 
15.52 
15.56 
16, 


291 

292 

193 

294 

195 

196 

*97 , 

19S 

299 

300 


19, iB 
19, 32 
19.36 
-9-4- 
19*44 
19* 4^ 

19- J 6 

20* 


3^ 
35* 
3-53 
354 
355 
35 6 

357 
358 

359 
360 


13.24 
23. 28 

.23,36 
23.40 

*3-44 

25,48 
23.52 

23.5*1 
24 ■ 
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Tab lb XV. Proportional Logarithm!. 


H 


o° 0' 


h ' 
o° x' 


h 

o° a' 


h ' 


h ' 


k ' 


h ' 

o° e 


h ' 
o* 7' 


o* V 




i 

a 
3 

4 

J 

7 
f 

9 


4-0334 
J- 73*4 
3-55*3 
3-4313 
3-3344 

3.1883 
3.1303 
3.079* 


*.*553 
2.2481 
2.24x0 
2.2341 
2. 2272 
2. 2205 
2.2x39 

2.2073 

2.2009 
2.1946 


1.954* 
1.9506 
1.9470 
1-9435 
1.9400 
1.9365 

1-933; 

x. 9296 
1. 9262 
1.9228 


1.778* 
x.7757 
i- 7733 
X-7710 
x. 7686 
1.7662 

1-7*39 
1.7616 

1.759* 
1. 7570 


1.6532 
1.6514 

i.*44* 
1.6478 
1.6460 
1.644a 
1.6425 
1.6407 
1.6390 
1.637a 


1-55*3 
1.5548 

1-5534 

1.5520 
1.5505 
1.5491 

i- 5477 
1.5463 

»-5449 

1-543S 


1.4771, 
1.4759 
1.4747 
1.4735 
1.47*3 
1.4711 
1.4*99 
1.4*87 
1.4676 

1.4**4 


1.4102 
1.4001 
1.4081 
1. 4071 
1.4060 
1.4050 
1.4040 
1.4030 
1.4020 
1. 40 to 


1.3522 
i- 3513 
I-3504 

'•3459 
1.3450 

i. 3441 


IO 

ii 

XI 

n 

»4 

\l 
3 

»9 


3-*334 
2.9920 
2.9542 

2 'Vo 9S 

2.8873 
2.8573 
2.8293 

a. 8010 
2.7782 
2.754* 


2. X883 
2.I82I 
2. X76f 
2. 1701 
2. 1642 

*.I5«4 

2. I526 
2. X469 
2.I4I| 
2.I358 


«-9*95 
p 1.9x61 
1*9128 
1.9096 
1.9063 
1. 0031 

x-8999 
x.8967 

1.8935 
1.8904 


1.7546 
1.75*4 
1.7501 
1.7478 
x.745« 
1.7434 
i.74« 

l:#2 

1.7345 


x. 6355 
1.6337 
1. 6320 
1.6302 
1.6286 
1.6269 
1.6252 

1. 6201 


1.5420 
I.5406 
1. 5393 
15379 
i- 53*5 
i- 5351 
1-5337 
1-53*3 
1.5310 
1. 5296 


1.4652 
1.4640 
1.4629 
1.4017 
1.4*05 
1.4554 
1.458* 
1.4571 
1.4559 
1.4548 


i- 3999 
1.3989 

1-3979 
1.3969 

1-3959 
1.3949 
1. 3939 
1-39*9 
1.3919 
1.3909 


i- 343* 
i*34*3 
i* 3415 
1.3406 

-IIS 

i- 3379 
1.3370 
1.3362 
»-3353 


20 
21 
22 
*3 

*4 

3 

*7 
28 
*9 


*• 73*4 
a. 71 12 
2. 6910 
a. 670 
2.6532 

*.*355 
2*6184 
2.6021 
2.5862 
2. 5710 


2. I303 
2. 1249 
2. IX9tf 

*H43 
2.1091 

2.1040 
2. 0989 

1,0 22° 
2.0889 

2.0840 


1.8873 
1.884s 
1.88x1 
1. 8781 

1.8751 
x.8720 
x. 8690 
1.8661 
1. 8631 
1.8602 


i.73*4 

1.7302 
1. 7281 

1.7*59 
x. 7*38 
1.7216 

1.7195 
1.7175 
1.7153 

1.7m 


1. 6184 
1.6168 
1.6151 

wiwt 

1. 6102 
1.6085 
1.6069 
1.6053 
1.6037 


1.5*83 
1.5269 

1-5*55 
1.524* 

1. 5219 
1.5115 
1.520* 
1. 5189 
1.5175 
1.5162 


1-453* 
1-45*5 
x-4513 
1.4502 

1-4491 

::!$ 

14457 
1444* 
1-4435 


1.3899 

!:]& 

I. 3870 
1.3860 
1.3850 
1. 3841 
I. 3831 

1.3821 
1.3812 


x-3344 
1. 3336 

1. 33*7 
1.3318 
1. 3310 
i-SJOi 
1.3*93 
1.3**4 
i- 3*75 
1.3267 


30 
3» 
3* 

33 
34 

U 

li 

39 


2.5563 
2.5420 
a, 5283 
2.5149 
2.5019 
2.4893 
2.4771 
2.4652 
2.4536 
2.4424 


2.0792 
2.0744 
2.0696 
2.0649 
2.0603 
2.0557 
2.0512 
2.0466 
2. 0422 
2.0^78 


1.8573 
1.8544 
1.8516 

1.8487 
x.8459 
1.8431 
1.8403 

1.8375 
1.8347 

1.8320 


1.7112 
x.7091 
1. 7071 
1. 7050 
1.7030 
1.7010 
1. 6990 
1.6969 
1.6949 
1.69^0 


1. 0021 
1.6004 
1.5988 
1.5973 
i- 5957 
15941 

1-59*5 
1.5909 

!:# 


1. 5149 
1-513* 
1.5123 
1.5110 
1. 5097 
1.5084 
1.5071 
1. 5058 
1.5045 
1. 5032 


1-44*4 
i-44«* 
i-44oi 
1-4390 
1-4379 
1.43*8 
1-4357 
1.4346 

1-4335 
1.41* < 


1.380a 

1.3.79* 
1.3783 
1-3773 
1-37*3 
1-3754 
L3745 
1-3735 
1-37*5 
1. 3716 


1*1*59 
1.3250 

i-3*4i 
1-3*33 
1-3**4 
i*3*i* 
1.3208 
1.3199 
1. 3101 
1. 3183 


40 
4> 
4* 
43 
44 

47 
48 
49 


*.43i3 
2. 4206 
2.4102 

*-3999 
a. 3899 
2. 3802 

2. 3706 
2.3613 
2.3522 

*«343* 


2.0334 
2.0291 
2. 0248 
2.0206 
2.0164 
2.0122 

2. odSi 
2.0040 
2.0000 
1.9960 


1.8293 
1.8266 
1.8239 
1. 8212 
1.8186 
1.8159 

1.8133 
1.8107 
1. 8081 
1.8055 


1. 6910 
1. 6890 
1.6871 
x.6851 
1.6832 
1.6812 
r- 6793 
1. 6774 
1.6755 
1.6736 


1.5862 
1.5847 
1.583* 

1.5816 
I. 5801 

1.5786 

1. 5770 
1. 5755 
1.5740 
1. «;7*5 


1. 5019 
1.5006 

1-4994 

i.49 6 f 
1.495* 
1-4943 
1.4931 
1.4918 
1.490* 


1.4313 
1.4303 
1.4202 
1. 4281 
1.4270 
1.4260 

1.4*49 
1.4238 
1.4228 
1.4217 


1.3706 

1.3*97 
1.3*88 
1.3*78 
x. 3669 
1.3660 
1.3650 

i-3*4i 
1.3632 
1. 3622 


1-3174 
1. 3166 
1. 3158 
1-3149 
1. 3141 
1-3133 
1-31*4 
1.3x16 
1.3108 
1.3099 


50 
5« 

5* 

53 
54 

H 

59 


*-3344 
2. 3259 

2.3174 

2. 309I 
2. 3OIO 
2.2030 
2. 2852 
2. 2775 
2.2700 
2.2626 


1.9920 
1.9881 
i. 9842 
1.9803 
1. 9765 
1. 9727 
1.9689 
1.9652 
1. 9615 
I- 9179 


1.8030 
1.8004 
1. 7979 
1.7954 
1.79*9 
1.7904 
1.7879 
1.7855 
1.7830 
1.7805 


1. 6717 
1.6698 
1.6679 
1.6660 
1. 6642 
1.6623 
1. 6605 
1.6587 
1. 6568 
1.6^0 


1. 5710 

1.5695 
1. 5680 
1.5665 

1.5636 
1. 5621 
1. 5607 
1.5592 
1. 5*77 


1.4893 
1. 4881 
1.4869 
1.485* 
1.4844 
1.4832 
1.4820 
1. 4808 
1.4795 
1.4781 


1.4206 
1.4x06 
1.4185 
1.4175 
1. 4165 

1-4154 
1.4143 
1.4133 
1. 4122 
1.4112 


i-3*i3 
1.3604 

1.3595 
1.3585 
1. 3576 

i-35*7 
1.3558 
1-3549 
1.3540 

1.3*2.1 


1.3001 
1.3083 

x.3075 
1.3067 

1.3059 
1.3050 

1304* 
1*3034 
1.3026 
1. 3018 


60 


*-*553 


1.9542 


1. 778* 


1.6532 


1.5563 


X.477I 


1. 4102 


1. 3522 


x. 30x0 
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Table XV. Proportional Logarithms. 


S. 


h ' 
o° 9' 


h ' 

0° TO 


h ' 
o» 11' 


h * 

O" 72' 


h ' 
o° 13' 


h ' 

0* 14' 


h ' 
tP is' 


h ' 

o° t6' 


h ' 

o° I-' 


o 
z 

2 

3 

4 
5 
6 

7 
8 

9 


1. 3010 
1.3002 

1.2904 
1. 2986 
1. 2978 
1.2970 
1.2962 

1. 2954 
1.2946 
I. 29*9 


1-2553 

1.2538 
1.2531 
1.2524 
1. 2517 
I. 2510 
1.2502 

1.2495 
1.2488 


1. 2139 
1. 2132 
I. 2125 

x.2119 

I. 2112 
I. 2I06 
1.2099 
I. 2093 
1.2086 
I. 2080 


1. I76l 
1. 1755 
I. 1749 
I. 1743 

'•'737 
1173' , 
1-17*5 
1.1719 
1.1713 
1. 1707 


1.1413 
1. 1408 
1. 1402 
1. 1397 
1.1391 
F.1385 
1. 1380 

1. 1374 
1. 1369 
1.1363 


1. 1091 
1. 1086 
1. 10S1 
1. 1076 
1. 1071 
1. 1066 
1. 1061 
1.1055 
1. 105c 
1.104s 


x.0792 
1.0787 
1.0782 
1. 0777 
1.0772 
1.0768 
1.0763 
1.0758 
1-0753 
1.0749 


1.0512 
1.0507 
1.0502 
1.0498 
1.0493 
1.0409 
1.0484 
1.0480 
1.0475 
1. 0471 


1.0248 
1.0244 
1.0240 
1.0235 
1. 023 1 

1.C227 
1.0223 
I.021S 
I. 0214 
1.02I0 


io 

12 

13. 
14/ 

15 

16 

17 
18 

19 


1. 2931 
I.2923 
1. 2915 
1.2907 
I.2899 
I. 2891 
I.2883 

I.2875 
I.2868 
I.2860 


1. 2481 

1.2474 
1.2467 
1.2459 
1. 2452 
1.244c 
1.2438 
1. 2431 
X.2424 
1. 2417 


I.2073 
1.2067 
I. 206l 
I.2054 
I. 2047 
I.204I 
I.2035 
I.2028 
1. 2022 
I. 20I5 


1. 1701 
1.1695 
1. 16S9 
1. 1683 
1. 1677 
1. 1671 
1. 1665 
1. 1659 
1. 1654 
' 1. 1648 


x. 13*8 
1.1352 
1.1347 
1. 1341 
1.1336 

1-I33I 
1.1325 

1-1319 
1.1314 

1. 1309 


1. 1040 

1-1035 
1. 1030 
1. 1025 
1. 1020 

I.XDXS 

1. 1009 
I. ICC4 

1.0999 
1.0994 


1.0744 
1.0739 
1.0734 
1.0729 
1.0725 
1.0720 

1. 0715 
1. 0710 
1.0706 
1. 0701 


1.0466 
1.0462 
1.0458 
1.0453 
1.0448 
1.0444 
1.0440 

1-0435 
1.0431 

1.0426 


T.0206 
1.020I 
I. OI97 
I. OIO3 
I. O189 
I.OI85 
I. Ol8o 
I. OI76 
I. OI72 
I. 0168 


T20 
21 
22 
23 
24 

:i 

27 
28 

29 


I.2852 
1.2845 
I. »8 3 7 
1.2829 
x. 2821 
1.2814 
z. 2806 

1.2798 
1. 2791 
1.2783 


1. 2410 

1.2403 

1. 2396 

1.2389 
1.2382 
1. 2375 
1.2368 
1. 2362 

1-2355 
1.2348 
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I.2CO3 
I. I996 
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I.I97I 
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1. TQ52 
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1. 1636 
1. 1630 
1. 1624 
1. 1619 
1.1613 
1. 1607 
1.1601 

i- 1595 
1. ic8 9 


11303 
1. 1298 
1. 1292 
x. 1287 
1. 1282 
x. 1276 
1. 1271 
I. 1266 
1. 1260 

I. T2^C 


1.0989 

1.09S4 
1.0979 

1.0974 
1.0969 
1.0964 

1-0959 
1.0954 
f.0949 
1.0944 


1.0696 
1.0692 
1.0687 
1. 0682 
1.0678 
x.0673 
1.0668 
1.0663 
1.0659 
i.o6s4 


1.0422 
x.0418 
1. 0413 
1.0408 
1.0404 
1.0400 
1.0395 
1.0391 
1.0386 
1.0382 


I. OI64 

1. 01 60 

1.0155 

1.0151 

1. 0147 
1. 0143 
1. 0139 
1.0135 

I.OJ30 
1.0126 


30 
31 
3* 
33 
34 
35 
36 
37 
38 
39 


1.2775 
1.2768 
x.2760 

i-*753 
1.2745 

1. *737 
1. 2730 
1. 2722 
1. 2715 
1.2707 


1. 2341 
1.2334 

1.2327 
1.2320 
1,2313 
1.2306 
1.2300 
1.2293 
1. 2286 
1.2279 


1. 1946 
i. 1939 

i*i933 
1. 1927 
1. 1920 
1. 1914 
1. 1908 
1. 1902 
1. 1895 
1. 1889 


1. 1584 
1.1578 
1.1572 
1.1566 
1. 1560 
1.1555 
1. 1549 
1-1543 
1.1537 
1.1*32 


I. 1249 
1.1244 
I. I238 

1-1*33 
1. 1228 
1. 1222 
1. 1217 
1. 1212 
1. 1206 
1. 1201 


1.0939 
1.0934 
1.0929 
1.0914 
1.0919 
1.0914 
x.0939 
1.0904 
1.0899 
1.0894 


1. 0649 
1. 0645 
1.0640 
1.0635 
1. 063 1 
x.0626 
x.0621 
1.0617 
1 . 06 1 2 
1.C608 


1.0378 
10373 
i- 0369 
1.0365 
i. 0360 
1.0356 
1.0352 
1.0347 
i-°343 
'•®339 


I.Olll 
I.OII8 
I.OII4 

I. 0110 
1. 0106 
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1. 0098 

I.C093 

1. 0^-89 
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40 
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43 
44 

ti 

47 
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49 


x. 2700 . 

x.2692 

1. 2685 

1 . 2677 

1.2670 

x.2663 

1.2655 

1.2648 

1. 2640 

1.2633 


1.2272 

1.2265 

1. 2259 

i. 2252 

x.2245 

1.2239 

1.2232 

1.2225 

1.2218* 

1. 2212 


1. 1883 
1. '877 
1. 1871 
1. 1864 
1. 1858 
1. 1852 
1. 1846 
1. 1840 
1. 1834 

T. 1828 


1. 1526 
1. 1520 

1-1515 
x. 1509 
x. X503 

I.X498 

1. 149* 

T.1486 
1. 148 1 
1.1475 


1. 1 196 
1. 1191 
1.1186 
1. 1180 

1. 1175 
1. 1170 
1. 1 1 64 
1. 1159 
X.1154 
1. 1 148 


1.0889 
1.0884 
i.cSSo 

1-8:5 
i. 0S70 
1.0865 
1.0S60 

i.o8s5 
1.0850 
1.0845 


1.0603 
1.0598 
1.0594 
1.0589 
1.0584 
1.0580 
1.0575 
1.0571 
x.0566 
i.o;6t 


I-Q334 
1-0330 
1.0326 
1. 032 1 
1:0317 

1.0313 
1.0308 
1.0304 
1.0300 
1.029c 


1 . o*-,b I 

1.0077 
T.0073 

1.0069 
1.0065 
1. 0061 

1.0057 
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1.0040 
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5* 
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54 
55 
56 
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59 


'1.2626 
r.2618 
1.2611 
1. 2603 
1.2596 
1.2589 
1.2582 

1. »574 
1.2567 
1.2560 


1.2205 
1. 2198 
1. 2192 
1.218c 
1. 2178 
1. 2172 
1. 2165 
1.2159 
1. 2152 
1. 2145 


1.1822 
I.l8l6 
I. 1809 
I. 1803 
I. I797 
I. T7§I 
1.1785 
1.1779 

1-1773 
1. 1767 


1. 1469 

x. 1464 

1. 1458 
1. 1452 
1. 1447 

x.1441 
1. 1435 
1. 1430 
1. 1424 
1.1419 


1. 114; 
x. 1138 
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1. 1128 
1. 1123 
1. 1117 
1. 1112 
1.1107 
1. 1102 
1. 1 ""06 


1.0840 

1.0835 
1.0830 
1.0816 
1.0821 
1. 0816 
1. 081 1 
1.0806 
1. 0801 
1.0796 


1.0557 
1.0552 
1.0548 
1.0543 
1.0539 

I.0534 
1.0529 
1.0525 
1.0520 
1.0*16 


1. 0291 
x.0287 
1.0282 
1.0278 
1.0274 
1.0269 
1.0265 
1.0261 
1*0*57 
1.0252 


1 . 0040 
1.0036. 
1.0032 
1.0028 
1.0024 
1.0020 
1.0016 
, 1. 0012 
i.ocoS 
1.0004 


60 


^2553 


1-2139 


1. 1761 


1. 1413 


1. lO'jl 


1.0792 


1.0512 


1.0248 


1 . ccco 
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Tablb XV. Proportional Logarithm*. 
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9474 
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8682 
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8337 
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8010 
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9453 
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8857 
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8334 


8171 


8017 
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9449 
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8498 
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8170 


8014 


78*4 


27 


9893 


9664 


9446 


9*38 


9041 


8851 


8670 


8496 


8328 


8167 


8012 


7862 


28 


9889 


9660 
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9*35 


9<>37 
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8667 


8493 
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8007 


7857 


30 
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8159 
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3i 
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8'57 
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7851 


3* 
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9645 
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9221 
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8481 


8315 
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7999 
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7847 


34 
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9018 
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8476 


8309 
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7994 


7844 


35 
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9634 
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9015 
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8473 
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36 
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9630 


9414 
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9011 
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8144 
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7840 


37 
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8820 


8640 
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9407 
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7984 


7*15 


-9 


9846 


9619 
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8814 


8635 
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8136 
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8999 
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7830 


4» 
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8995 
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41 
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8602 
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9337 
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8942 
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Table XV. • Proportional Logarithms. 
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4865 
48 £4 
4^3 
4861 
4863 
4**9 
4*5* 


4795 
4794 
4793 
479 * 
4790 
47Rq 
4:8^ 
4787 
47S6 
47H 


47*3 
4711 
4711 
4719 
4718 
4717 
471G 

4715 
47*4 

4711 


4651 

4*5' 
4650 
4648 
4647 

464^ 
4645 

4*44 
4*43 
4641 


45=*- 

4^r 

4>8* 
4579 

4578 
4577 

4575 
4574 

457; 
4'7* 


45'3 
45"* 

45 " 

45 JO 

4509 

4507 
4506 

45°5 

4-0 : 


4H 6 
4445 
4444 
444* 
4441 

4440 
4439 
443* 
44*7 
4436 


4379 
4373 
4377 
437 6 
4375 
4374 
417* 
437i 
437^ 
4^ 6 9 

43 M 
43 & 7 
4366 

4.^5. 

43H 

41- ; 

45^2 

4361 

4359 

41 *« 


5° 
5* 
51 
53 
54 
55 
5* 
57 
48 
S9 
Bo 


5161 
5161 

Si 59 
5158 

5*57 
5*55 
5'54 
5*53 
5152 

5*49 


5^4 
50S2 
5081 

50S0 

, 5°79 
5077 
5076 

5*75 

5 C 73 
5071 

5071 


500S 
5005 
5004 
5003 
5002 
5000 

4999 

499 B 

4996 
4994 


4931 
4930 
49^ 
49*7 
491& 

49*4 
49-3 
4922 
4921 
49_1_9 
491S 


4*5& 
4855 
4*54 
4S53 
4852 
4850 
4*49 
4848 
4846 

4^45 


47^. J 
478^ 
4781 
4779 
477S 
4777 
477 G 
4775 
4773 
477^ 


471 r 
4710 
47 c 9 
4708 
4707 

4705 
47^4 
4703 
4701 
470c 


4640 
463 g 
4658 

4(5jS 
4634 

4<>33 
4532 

463 r 
4 6 ^ 


4^7i 
457o 
4568 

4> 7 
45 fi6 

45 6 5 
45 5 4 
45°3 
4561 

4^fi^ 


45OJI 
45OI 

4500 

4499 
449S 

4496 

4494 
4493 

449 J 


443S 
4414 
443 * 
443* 
4430 

44*9 
4123 

44^7 
441 & 
44— 


4S44 


477/ 


4 6 99 


4 f Ji9 1 4>>9 


4491 


44*4 


4i57 
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Table XV. Proportional Logarithms. 


s. 

c 

1 

3 
4 

6 

8 

J 
ir 
fi 
ii 
13 
'4 
'5 
16 
17 
iS 
iq 




h ' 
l°7' 


h ' 
10 8 ; 


h ' 
i°9' 


h ' 

l Q 10' 


h ' |h ' 

1° II' 1° I2 7 


h ' 
i°I3 / 


h ' 

i° 14' 


h ' 

!• IS 7 




h ' 


4357 
435* 
4355 
4354 
4353 
435* 
4351 
4349 
4348 
4347 


4*9* 
4291 
4290 
4*89 
4*87 
4286 

4285 
4284 

4*83 
4282 


4218 
4226 
4215 
4**4 
4**3 
4212 
4221 
4220 
4219 
4*18 


4ii4 
4163 
4162 
41*1 
41*0 

4'59 
4158 

4«57 
4156 

4KC 


4102 
4roi 
4x00 
4099 
4098 
4097 
4096 
4094 
4093 
4?9* 


404O 
4039 
4O38 
4<>37 
4O36 

4<>35 
4034 
4033 
4032 
4031 


3979 
3978 
3977 
3976 

3975 
3974 
3973 
3972 

397i 
3970 


3919 
3918 
39«7 
39'7 
3916 

3915 
39H 
3913 
3911 
39" 


3860 
38^9 
3858 
3857' 
3856 

3855 
3855 
3854 
3|53 
385* 


3802 
3801 
3800 

3799 
379» 
3797 
3796 
3795 
3794 
3793 


3745 
3744 
3743 
374* 
374* 
374o 
3739 
3738 
3737 
3736 


3688 
3687 
3686 

3«5 
3«4 
3683 

3682 
3681 

3680 
3679 


4346 
4345 
4344 
4343 
434* 
434i 
434o 
4339 
4338 
4*3* 


4281 
4280 

4*79 
4*78 
4*77 
4*76 
4'-75 
4*74 
4*73 
4271 


4217 
4216 
4215 
4214 

4**3 
4212 
4211 
4210 

**°9 
4207 


4»54 
4153 
4152 

4i5» 

: 415° 
4149 

4H7 
4146 

'4H5 
4144 


4091 
4090 
4089 
4088 
4087 
4086 
4085 
4084 
4083 
4082 


403O 
4029 
4028 
4027 
4026 

40*5 
4024 
4023 
4022 
402I 


39 6 9 
3968 
3967 
3966 

39 6 5 
3964 

39 6 3 
3961 
3961 
3960 


39io 

3909 
3908 

3907 
3906 

3905 
3904 

3903 
3902 

39°* 


3851 

3850 

3849 
3848 
3847 
3846 

3845 
3844 
3843 
384* 


379* 
379" 
3791 
3790 
3789 
3788 
3787 
3786 
3785 
3784 


3735 
3734 
3733 
373* 
3731 
373° 
37*9 
37*8 
37*7 
3726 


3678 
3*77 
3677 
3676 
3675 
3*74 
3 6 73 
3*7* 
3671 
3670 


21 
12 

z; 
•-4 

» ~ 
'is 

;o 
.i 
J* 
?> 

}- 
;& 
»7 
i* 

4» 

4* 

44 
4^ 
46 

*- 

4b' 

4« 
5- 
5 1 
5* 
53 
>4 
> > 

59 


4335 
4334 
4333 
433* 
433' 
433° 
43*9 
4328 

43*7 
4126 


4270 
4269 
4268 
4267 
4266 
4265 
4264 

4163 
4262 
4261 


4206 
4205 
4204 
4203 
4202 
4201 
4200 
4199 
4198 
4197 


4«43 
4142 
4141 
4140 
4139 
4138 
4'37 
4136 

4135 
4M4 


4081 
4080 
4079 
4078 
4077 
4076 

4°75 
4074 

4073 

4071 


4020 
4OI9 

40 j 8 
4017 
4016 

4015 
4014 

4013 
4012 
4#n 


3959 
3958 
3957 
395 6 
3955 
3954 
3953 
395* 
395 1 
39^ 


3900 
3899 
3898 
3897 
3896 

3895 
3894 

3893 
3892 

3891 


3841 
3840 

3839 
3838 
3837 
3836 

3835 
3834 
3|33 
383* 


3783 
3782 
378i 
378o 
3779 
3778 
3777 
3776 
3775 
3774 


37*5 
37*5 
37*4 
37*3 
3712 

37*1 
37*o 

3719 
37i8 
3717 


3669 
3668 
3667 
3666 

3**5 

3**3 
3663 
3662 
3661 


43*5. 
43*3 
43*- 
4>** 
43*°. 
43«9 
4518 

4317 
4316 

43T5 


4260 
4258 
4*57 
4*5 5 
4*53 
4*54 
4J53 
4*5* 
4*5 * 
4*?° 


4196 

4195 
4»94 
4193 
4191 
4190 
4187 
4i«S 
4T87 
4186 


4133 
413* 
4131 
4130 
4129 
4128 
4127 
4126 

4**5 
4124 


4W* 
4070 
4069 
4068 
4067 
4066 
4065 
4064 
4063 
4062 


4010 
4009 
4008 
40 )7 
4006 
4005 
4004 

4^»3 
4002 
4001 


3949 
3948 
3947 
394* 
3945 
3944 
3943 
394* 
3941 
3940 


3890 
3889 
3888 
3887 
3886 
3885 
3884 
3883 
3882 
388? 


3831 

3830 
38*9 
3828 
3827 
3826 
3825 
3824 
3823 
3822 


3773 
377* 
3771 
3770 
3769 
3768 
3768 
3767 
3766 
376< 


3716 
3715 
3714 
3713 
37i* 
37|i 
3710 

3709 
37o8 
37o8 


3660, 
3658 

3656 

3*55 
3*54 
3*53 
3652 
3651 


4313 
431*. 
43". 
4310 

43«>9 
4308 
43°7 , 
4306 

4305 

-4?Q4 


4249 

4248 

4*47 
4246 

4*45 
4*44 
4*4* 
4241 

4*40. 
4*30 


4185 
4184 
4183 
4182 
4i8r 
4180 
4'79 
4*78 
4'77 
4176 


4122 
4121 
4120 
4119 
4118 
4117 
4116 
4115 
4114 
4"3 


4061 
4060 
4059 

4057 
4056 

4«>55 
4054 

4°53 
405* 
4051 


4000 
3999 
3998 
3997 
3996 

3995 
3993 
3')9* 
•3991 
;990 


3939 
3938 
3937 
393* 
3935 
3934 
3933 
393* 
3931 
3930 


3880 
3870 
3878 
3877 
3876 
3875 
3874 
3873 
3872 
*87r 


3821 
3820 
3820 

3819 
3818 

3817 
3816 

38K 
3814 
3813 


3764 
3763 
3762 
3761 
3760 

3759 
3758 
3757 
375* 
3755 


3707 
3706 
3705 
3704 
3703 
3702 
3701 
3700 

3 6 99 
3698 


3650 
3*49 
3$49 
3*4* 

3*4* 
3*45 
3*44 
3*43 
3*4* 


4>D3 
430* 
4300 

4*99 
4258 

4*^7 
4296 

4*95 
4*94 
4*9.3 


4*3* 
4*37 
4236 

4*35 
4*34 
4*33 

4*3* 
4231 
4MC, 
4229 


4175 
4174 
4173 
4172 

4171 
4169 
4168 
4r67 
4166 
4165 


4112 

4m 
41 10 
4 ro 9 
4108 
4107 
4106 

4105 
4104 
4101 


4050 

4W 
4048 
4C47 
4046 

4°4«; 

4^44 
4^43 
4042 
4041 


3989 
3988 
3987 
3986 

3985 
3984 

39^3 
3982 

39*i 
1980 


39*9 
39*8 
39*7 
3926 

39*5 
39*4 
.39*3 
39** 
39*r 
?9*° 


3870 
3869 
3868 
3867 
38*6 
7865 
3864 
3863 
3862 
3861 


3812 
3811 
3810 
3809 
3808 
3807 
{806 
3805 
3804 
3801 


3754 
3753 
375* 
375' 
3750 
3740 
374& 
3747 
3746 
3745 


3697 
3696 

3^95 
3694 

3693 
3692 
3691 
3691 
3690 
3689 


3*4* 
3640 

3*39 
3*38 

3 * 3 2 
3*3* 

3*35 

3*35 

3*34 

3*33. 





4292 


4228 


4164 


4102 


4040 


3979 | 3919 


3860 


3802 


3745 


3688 


3*3* 
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Table XV, Proportional Logarithms- 


I, 

L-J 


h ' 


h ' 


1 


h ' 


h ' 


h ' 


h • 


h * 




h ' 


h ' 


k * 


T* if 


r° 19' 


.■■' so' 


r* *i' 


i° %x l 


t" *j' 


i*m' 


(* 25' 


t* 26' 


t 9 %i 


i" %V 


(• *9' 


3 6jl 


IS?* 


J5** 


34*8 


34" 5 


33 fii 


31 io 


3*59 


3*t*K 


I '5* 


3toS 


3°S9 


1 


3*3* 


*3575 


3S*' 


34*7 1 


34'4 


n^t 


3309 


3258 


3*07 


3*57 


3107 


SO$B 


1 


3630 


3574 


3510 


34** 


34" 3 


3360 


33*8 


3*57 


3*o* 


3«5* 


31C6 


t05J 


5 


3**9 


J574 


35*9 


34*5 


34t* 


3359 


3307 


3*5* 


3*05 


3*55 


3<*5 


3*5* 


4 


3**8 


3573 


35** 


34*4 


341 1 


335* 


3306 


3*55 


3**4 


3*54 


3**5 


3056 


5 


3**7 


357* 


3^7 


34*3 


34** | 


3358 


330ft 


3*54 


3203 


3*53 . 


3*04 


3^55 


6 


3626 


3571 


3516 


34*3 


34*9 


3357 


33°5 


3*53 


3**3 


3'53 


3*03 


3 D 54 


7 


36*5 


357t> 


3515 


34** 


34*8 


335* 


33°4 


3*53 


3* ,J * 


3*5* 


3102 


3 3 53 


8 


3624 


35*9 


35*4 ; 


3461 


3407 


3355 


33°3 


3*5* 


3201 


3*5' 


3101 


3051 


9 


3^*3 


3*6* 


3514 


34"-' 


34-"-7 


3354 


33 fJ * 


3-** 


3200 


3150 


3101 


im 


io 


3622 


35 6 7 


35'3 


3459 


34^* 


3353 


3301 


5*5° 


3*99 


3 '49 


3(00 


3°5* 1 


if 


36m 


3566 


35" 


345 s 


3405 


335 1 


33°* 


1*49 


3>98 


3*4* 


3*99 


3350 


11 


3621 


35*5 


3511 


3457 


34°4 


335* 


3300 


3*48 


3*9» 


3<4* 


309S 


3049 


*3 


3610 


35*4 


3510 


345* 


3403 


335' 


3*99 


3*47 


3*97 


3*47 


3*97 


3^*48 


"4 


3**9 


35*3 


3509 , 


3455 


3401 


3350 


3*9* 


3*47 


3196 


3 '4* 


3096 


3^+7 


'5 


3** 8 


35*3 


350* 


3454 


34ot 


3349 


3*97 


3*4* 


3*95 


3*45 


309* 


3°47 


16 


3617 


35** 


35°7 


345+ 


1400 


3343 


3*9* 


3*45 


3*94 


3*44 


3095 


3046 


T7 


3616 


3*561 


3506 


3453 


34™ 


3347 


3*95 


3*44 


3"93 


3H3*. 


3094 


3*45 


18 


3615 


3360 


350& 


345* 


3399, 


334* 


3*94 


3*43 


3*93 


3 '43 


3°93 


-3Q44 


i? 


3614 


3559 


35°5 


345 ' 


3398 


3 345 


3*94 


1241 


3'9* 


3 '4* 


3°9* 


3043 ; 


ao 


3613 


3558 ■ 


3504 


345* 


3397 


3344 


3*93 


3*4* 


3191 


3141 


3*9*. 


3^43 


ii 


3611 


3557 


35*3 


3449 


339* 


3344 


3191 


■ 3*4* 


3190 


3J40 


3091 


3 J 4* 


I* 1 


3<Sti 


355* 


3501 


344S 


3395 


3343 


3*91 


3240 


3189 


' 3*39 


3090 


3041 


n 


3610 


3555 


3S or 


3447 


3394 


334^ 


3*9° 


3*39 


3'8* 


3138 


3089 


394* 


*4 


3610 


3555 


3 5 os 


344* 


3393 


3341 


3**9 


3*33 


31SS 


3*38 


3o8g 


3*39 


«S! 


3609 


3554 , 


349? 


3445 


3393 


3340 


3**8 


3*37 


31S7 


3137 


30S7 


3*3* 


16 


3*og 


3553 


349* ' 


3445 


339* 


3339 


3*87 


3*3* 


31S6 


3136 


3086 


3*3* 


*7 


3607 , 


355* 


3497 ' 


3444 


339' 


3338 


3*87 


3*3* 


31S5 


3135 


3 cS6 


3*37 


a 


3606 


3551 


349* 


3443 


339^ 


3338 


3186 


3*35 


31S4 


3*34 


3^*5 


303* 


49 

3° 


3*°5 


355° 


349* 


344* 


3389 


3337 


3**5 


3*34 


31*3 


3'33 


30S4 


3*3 S 


3604 


3U^ 


3495 


3441 


3 5*8 


ntf 


3*84 


3*33 


Ji*3 


3U3 


3«*3 


3°*4 


J' 


3603 


354» 


3494 


344<> 


33*7 


3335 


3*83 


3*3* 


3182 


3'3* 


3^82 


3°34 


3* 


3602 


3547 


3493 


3439 , 


33** 


3334 


3181 


3*3' 


3'** 


3131 


3082 


3^33 


33 


3601 


354* 


345* 


3438 


33** 


333* 


3181 


3*3* 


3iSo 


3130 


30S1 


3*3* 


34 


3600 


3545 


3491 


3438 


3385 


333* 


318 1 


3*3° 


3*79 


3**9 


30S0 


3*3* 


33 


3599 


3544 


349° 


3437 


33*4 


33JJ 


3280 


3**9 


317* 


312K 


3079 


3*3* 


3* 


3598 


3544 


34S9 


343* 


ifil 


3T.i 


3*79 


322S 


317* 


3128 


3078 


3030 


3 Z 


3397 


3543 


34SS 


3435 


, n s* 


33P 


3*78 


3**7 


3*77 


3127 


3078 


39*9 


a* 


359* 


354* 


34*7 


3434 


33*' 


33*9 


3*77 


3126 


3176' 


3126 


3077 


3028 


39 


359* 


3541 


3487 


3433 


33*° 


33*3 


3*7* 


3**S 


!«?$ 


3'^ 


307* 


3027 


40 


3595 


354° 


34S* 


343* 


3379 


33*7 


3*7* 


3**5 


i'?4 


3'*4 


3*75 


302b 


41 


3594 


3539 


34«5 


343 ' 


337* 


3316 


3*75 


3**4 


3'73 


31*3 


3*74 


30*6 


4* 


3593 


351® 


34S4 


343 ' 


3378 


33*5 


3*74 


31*3 


3*73 


3'*3 


3073 


3O15 


41 


359* 


3537 


34*3 


3430 


3377 


33*5 


3*73 


3222 


3'7* 


3122 


3073 


3024 


44 


359' 


353* 


34** 


34*9 


337* 


33*4 


3*7* 


3**t 


3171 


fit! 


3*71 


3**3 


45 


359° 


3535 


348i 


34*8 


3375 


33*3 


3*71 


3**° 


3*7* 


3120 


3071 


3022 


46, 


3589 


3534 


348o 


34*7 


3374 


33 = * 


3*70 


3*'9 


3169 


3**9 


3*7° 


3022 


47 


3jBg 


3533 


3479 


34** 


3373 


33*1 


327c 


3119 


316S 


3"9 


3**9 


3021 


4* 


3^7 


3533 


3479 


34^5 ! 


<3*7* 


33io 


3169 


32(8 


31 5S 


3*'* 


30&9 . 


30 to 


40 


358* 


353* 


H?£ 


34*4 


}1H 


33*9 


3**8 


3* '7 


3*^7 


3'*7 


3068 


3**9 


5* 


35S5 


3531 


3477 


34*3 


337t 


33i* 


3267 


32 16 


31^6 


3 1 16 


3**7 1 


3^18 


5» 


35*5 


3 53^ 


347* 


3413 


337C ! 


331* 


3266 


3*'5 


3*^5 . 


3**5 


3066 


3018 i 


5* 


35S4 


35*9 


3475 


34** 


J3*9 


33*7 


3**5 


3114 


3»<H 


3*'4 


3065 


3017 


53 


35*3 


35*8 


3474 


34i 1 H 


336K 


3316 


3**4 


3114 


3i*3 


3"4 


3&*4 


3016 


14 


35" 


35*7 


3473 


342a 


3367 


3315 


3**4 


3**3 


3**3 


3'*3 


3064 


3**5 


55 


35&1 


35** 


347* 


34<9 


33** 


35 '4 


3**3 


3212 


3162 


3"* J 


3**3 


30J4 


T* 


35*o 


; 35*5 


347' 


3418 : 


33*5 


33 "3 


3*** 


3211 


3161 


3lti 


3062 


3**3 


57 


3579 


15*5 


3471 


34*-7 


1j*4 


*J*3 


3**< 


3£fO 


3160 


31 10 | 


3061 


3*'3 


5* 


357« 


35*4 


3470 


3416 


33" 


3e6© 


3**9 


3*59 


3*09 


3060 


3012 


<9 


5577 


15*3 


34*9 


3^ * 5 " 


1?*3 


33' 1 


3*59 


3*^9 


3'5 W 


3'°9 


1060 


30 1 1 


*c 


3576 


35** 


346B 


34'S- 


336a 


33'° 


3*59 


3208 


315S 


yoB 


3*59 


3010 
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Table XV. Proportional Logarithms, 




h ' 


h ' 


h ' 


h " 


h t 


a t 


h ' 


h * 


h ' 


h ' 


h ' 


h * 


1*3*' 


i*3i* 


1* 3*' 


i*Il' 


l°fV 


■ # t*J 


1* 36' 


r*37' 


i°*8' 


£ 19' 


i° 40' 


t° 41' 


J3IO 


2961 


*9i5 


2*6} 


1S21 


*775 


27JCJ 


268s 


2^40 


2596 


*553 


2510 


I 


30*59 


2961 


£914 


*867 


2821 


1775 


27*9 


2684 ' 


2640 


2596 


2552 


2509 


2 


3009 


2961 


*9i3 


2866 


2810 


£774 


*7*8 


268^ 


2639 


*595 


*55 r 


2508 


3 


3008 


2960 


"■ii : 


2866 


2819 


£773 


2728 


2683 


1638 


z 594 


2551 


2507 


4 


3007 


5959 


2912 


2S65 


181 8 


2-72 


2717 


26S2 


1657 


^59? 


2550 


2;o? 


\ 


3^06 ' 


■9S8 ' 


29H 


2864 


2818 


2771 


1716 


16B1 


2637 


^593 ' 


*549 
1548 


2506 


t 


3^5 


295a 


ft$fO 


2863 


2B17 


2771 


1725 


2'iSl 


*6 3 6 


*59* 


*5^5 


7 


3005 


2957 


2909 


2862 


2816 


2770 


2725 


1680 


* 5 35 


1591 


*54B 


2504 


8 


3004 


29^ 


29:18 


286l 


2815 


17^> 


2 7=4 


2679 


2634 


E 5 9° 


2547 


2504 


_9 

IQ 


}0 '• r 


*955 


1908 


iS*i 


28 E{ 


27^9 


27- \ 


267^ 


2^14 


259c 


*S4* 


2;<?5 


3001 


*954 


2907 


iStc 


2814 


2 7 6i 


2722 


1 2678 


2633 


2589 


1 545 


2502 


U 


300 1 


2954 


£906 


*9>9 


*8f3 


2767 


2722 


2677 


2632 


2588 


2545 


2502 


ia 


3r>or 


*953 


2905 


2859 


28 E2 


2766 


*72T 


1676 


1632 


im 


£544 


2531 


1]! 


30*>o 


2951 


2905 


2858 


tJTn 


1766 


2733 


:6 7 ;, 


i 2631 


2587 


*54J 


2503 


N 


a 999 


1951 


2904 


2857 


281 1 


2765 


2779 


2675 


2630 


25S6 


a S43 


2499 


is 


2998 


1950 


1903 


2854 


2810 


2764 


2719 


2674 


1629 


258^ 


4542 


H99 
2498 


j6 


£997 


2950 


2901 


2*55 


2819 


2763 


27l8 


2673 


*6ia 


^s 


*54' 


n 


*997 


*9f9 


290I 


2855 


2808 


2762 


2717 


2672 


2628 


2584 


2540 


2497 


il 


1996 


294* 


19OI 


28^4 


aSr.H 


276* 


2?t6 


2672 


2627 


25S3 


2540 


2497 




199*; 


294? 


29O0 


28^3 


2 So 7 


27^ 1 


I71*S 


2671 


2626 


2581 


2539 


2495 

: 495 


1994 


2.946 


2*99 


2»52 


ttfrf 


2760 


27T5 


2670 


2626 


2582 


^53* 


ii 


*993 


2946 


287S 


2852 


2805 


1760 


2714 


£669 


2625 


Zj8i 


*533 


2494 


ii 


*993 


£945 


2898 


1851 


2SC4 


2759 


2713 


26S9 


2624 


258a 


»537 


2494 


*3 


199* 


2944 


£*97 


2850 


2804 


2758 


tin 


266B 


2623 


1580 


2536 


£493 


14: 


*99i 


^943 


289* 


2849 


a«:-3 


2757 


2712 


2667 


1 atJ23 


2^79 


2 535 


2492 = 


*5 


1990 


2942 


= 895 


2843 


*3fl2 


*7S 6 


1711 


1666 


26 tz 


2578 


£535 


2492 


t£ 


1939 


2942 


2S94 


284S 


2801 


2756 


2710 


2666 


2621 


*577 


£?34 


249 j 


17 


1989 


294J 


2894 


2847 . 


2801 


^755 


2710 


2665 


2621 


a 577 


£533 


2490 


s8 


1988 


2940 


1893 


2846 


280a 


^754 


2709 


1664 


2620 i 


1576 


2532 


24S9 


29 


198? 


2939 


2*92 


284s 


= 799 


2753 


ijrS 


z66t 


26 [rp 


2<7. 


2^22 


2489 
2488 


3C 


£986 


£939 


2891 


2845 


-7?8 


*753 


2707 


2ES63 


2618 ! 


2 S74 


£531 


V 


*9B$ 


2 9j g 


2890 


1844 


J798 


2751 


2707 


ififii 


26. S 


*574 


253O 1 


2487 


1* 


2985 


a 937 


2890 


2843 


= 777 


275* 


27C6 


2661 


2617 


a S73 


£530 


24S7 


13 


29E4 


2936 


2889 


2842 


*79& 


±75° 


2705 


2660 


2tilf 


2372 


252q 


24 8 6 


34 


2983 


*935 


2888 


2841 


2795 


275° 


27C4 


zAfia 


i6e5 


2572 


252S 


=48 j 


IJ 


1982 


£934 


z i, : 


1841 


£795 


2 749 


2704 


a6<t9 


2615 


2571 , 


2527 


2484 


3* 


1981 


'2934 


2887 


2840 


2794 


2748 


2703 


z«5H 


2614 


z j7© 


Z527 


H s 4 


V 


1981 


2933 


28** 


2S19 


*793 


1747 


: 70: 


1657 


1 lfit 3 


2569 


2526 


24S3 


1* 


1980 


£932 


2881: 


1S3* 


2 79* 


a 747 


27fH 


2657 


2&t2 


2569 


£525 


2482 


19 
4 e 


£979 


29^ 


iBi*4 


2$*S 


2792 


:-./» 


27or 


2656 


1612 


256B 


2525 


248; 


£97* 


2931 


2*83 


1837 


iW 


274 = 


27uO 


i«55 


16 M 


2567 


2524 


24*1 


41 


2977 


^93° 


2883 


2836 


2790 


£?44 


2699 


26^4 


l6lD 


2566 


£5^3 


1400 


4a 


£977 


2929 


2882 


2S35 


= 789 


2744 


2698 


1654 


26lC 


2566 


2522 


2480 


41 


2976 


292B 


2881 


-^4 


2788 


; 743 


2698 


*#J3 


2609 


25 fi, i 


2522 


14-0 


44 


3975 


Z927 


288^ 


2834 


27S8 


2742 


2697 


2652 


2608 


2564 


2521 


£478; 


45 


^974 


2927 


2880 


2S33 


27S7 


274T 


2696 


2652 


2607 


2564 


2520 


£477" 


46 


*97? 


2926 


1879 


2832 


1786 


2741 


2695 


2651 


2fic 7 


1563 


2520 


H7f 


4? 


*97J 


2925 


2878 


2831 


27S5 


2 74° 


2695 


2650 


2606 


1 j6z 


2519 
2518 


247^ 


48 


297* 


2924 


2877 


2831 


27S5 


;?39 


2694 


2649 


2605 


2561 


H7' 


4 q 


*97' 


291^ 


1876 


283^ 


*7«4 


2?*« 


1691 


2649 


2604 


2561 


2317 


^474 


5° 


1970 


19*1 


2*176 


2S29 


2783 


1737 


2692 


264b 


26/4 


2563 


^5»7 


2474 


5' 


1969 


2922 


2875 


1S18 


2781 


2737 


2692 


2647 


2603 


25 S9 


2516 


2473 


%» 


1969 
296S 


*9ii 


28 74 


282S 


1782 


£73^ 


2691 


264G 


2602 


z i5 8 


2 5'5 


2472 , 


»1 


2920 


2873 


2827 


27S1 


^735 


2690 


2646 


2601 


2558 


2514 


247* 


N 


1967 


2920 


2873 


2S26 


2780 


2715 


26X9 


2645 


1601 


-557 


2514 


247 r 


^ 


2966 


1919 


2872 


2815 


2779 


*7?4 


2689 


2644 


2&ftO 


= 556 


2 5 J 3 


247^ 


& 


-2965 


2918 


2871 


2824 


2778 


*733 


26SS 


2*41 


2599 


2556 


251Z 


2470 


- 


*9*5 


2917 


2870 


2824 


2778 


273^ 


2687 


264; 


2599 


*555 


2512 


246^ 


*i 


2964 


2916 


2869 


2825 


2777 


*73' 


i6%6 


'2642 


2598 


a 554 


251J 


2468 




1963 

2962 , 


2916 


2B69 
2868 




2776 , 
2775 


273' 


-636 


2641 


2597 


,25S3 


1^10 


2467 


2 5M5 


2730 


2685 


2640 


2 5 y6 


£553 


251c 


-^7 
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S. 


h ' 

i°4*' 


h ' 
i°4*' 


h ' 
i 4*' 


h ' 
i°4</ 


h ' 
i° 46' 


h ' 

f°47 / 


h ' 

r° 48' 


h ' 

i°49' 


h ' 
i° so 7 


h ' 

1° 51' 


h ' 
t° 52' 


h ' 1 

i° 5*' 


o 

I 
a 
3 

4 

I 

7 
8 
9 


2467 
2466 
2465 

2465 
2464 

H*3 
2462 
2462 
2461 
2460 


2424 
2424 
2423 
2422 
2421 
2421 
2420 
2419 
2419 
2418 


2382 
2382 
2381 
2380 
2380 

4379 
2378 
2378 
2377 
237$ 


2341 
2340 
*339 
4339 
2338 

*337 
*337 
4336 
4335 

43"? 


2300 
2299 
2298 
2298 
2297 
2296 
2296 
2295 
2294 
2294 


2259 
2258 
4457 
2257 
2256 

4*55 
2255 
2254 

4253 
22^ 


2218 
2218 

2217 
22l6 
22l6 
2215 
2214 
2214 
2213 
2.112 


2178 
2178 
2177 
2176 
2176 
4175 
4174 
4174 
2173 
2172 


2139 
2138 
"37 
2137 
2136 

4135 
2135 
2134 
2133 
2133 


2099 
2099 

2098 

2098 
2097 
2096 
2C96 

2095 
2094 
2091 


2061 
2060 

2059 

4059 
2058 
2057 
2057 
2056 
2055 
2055 


2022 
2021 
2021 
202c 
2019 
2019 
2018 
2017 
2017 
2016 


IO 

ii 

12 

"3 

14 

U 

17 
18 

*9 


2460 

*459 
2458 

H57 
H57 
H5<> 
H55 

H55 
4454 
*453 


2417 
2417 
2416 

2415 
2414 

2414 
2413 
2412 
2412 
2411 


*375 
*375 
»374 
»373 
4373 
2372 
2371 

4371 
2370 
2369 


4334 
4333 
4333 
2332 

4331 
4331 
2330 
2329 
2328 
2328 


2293 
2292 
2291 
2291 

2290 
2289 
2289 
2288 
2287 
2287 


2252 
2251 
2251 
2250 
2249 
2249 
2248 
2247 
4*47 
2246 


2212 
2211 
22IO 
22IO 

2209 
2208 
2208 
2207 
22C6 
22o6 


2172 
2171 
2170 
2170 
2169 
2169 
2168 
2167 
2167 
2166 


2132 
2132 
2131 
2130 
2130 
2129 
2128 
2128 
2127 
2126 


2093 

2092 
2092 
2091 
2^90 
2090 
2089 
2088 
2088 
2087 


2054 
2053 
2053 
2052 
2051 
2051 
2050 
2050 
2049 
2048 


2016 
2015 
2014 
2014 
2013 

2CX2 
2012 
20II 
20I0 
2CIO 


ao 
ii 
a* 
*3 
*4 

3 

a8 

a9 


2452 
H5* 
*45* 
2450 
2450 

*449 
2448 
2448 

M47 
2446 


2410 
2410 
2409 
2408 
2408 
2407 
2406 
2405 
2405 
2404 


2368 
2368 
2367 
2366 
2366 
2365 
2364 
2364 
2363 
2362 


2327 
2326 
2326 
4345 
43H 
2324 

4343 
2322 
2322 
2321 


2286 
2285 
2285 
2284 
2283 
2283 
2282 
2281 
2281 
2280 


2245 
2245 
2244 
2243 
2243 
2242 
2241 
2241 
2240 
2239 


2205 
2204 
2204 
22C3 
2202 
2202 
220I 
2200 
2200 

2199 


2165 
2165 
2164 
2163 
2163 
2162 
2161 
2161 
2160 

2KQ 


2x26 
2125 
2124 
2124 
2123 
2122 
2122 
2121 

2120 
2I20 


1 2086 

2086 
2085 
2084 
2084 
2083 
2083 
2082 
2081 

2081 


2048 

2047 
2046 
2046 
2045 
2044 
2044 
2043 
2042 
2042 


2OO9 
2009 
2008 
2007 
2007 
2006 
2OO5 
2OO5 
2004 
2004 


3° 

3» 
J* 
S3 
14 

p 
g 

39 


4445 
»445 
M44 
M43 
4443 
2442 
2441 
2440 
2440 

*439 


2403 
2403 
2402 
2401 
2400 
2400 
2399 
2398 
2398 
*397 


2362 
2361 
2360 
4359 
4359 
2358 
4357 
4357 
2356 

4355. 


2320 

4319 
2319 
2318 
2317 
2317 
2316 

4315 
2315 

4314 


2279 
2279 
2278 
2277 
2276 
2276 
4275, 
2274 
2274 
2273 


2239 

2238 
2237 
2237 
2236 
2235 
2235 
4234 
2233 
2233 


2198 
2198 
2197 
2196 
2196 
2195 
2194 
2194 
2193 
2T92 


2159 
2158 
2157 
2157 
2156 

4155 

**55 
2154 
2153 


2119 
2Il8 
2Il8 
2117 
2Il6 

2116 

2115 

2114 
2114 

21 13 


2080 

2079 
2079 
2078 
2077 

2077 
2076 

2075 

W75 

2074 


2041 
2041 
2010 

4039 
2039 
2038 
2037 
2037 
2036 
2035 


2003 
2C02 
200I 
200I 
2000 
20C0 
I999 
I998 
I998 
I997 


4o 
4' 
4* 

43 
44 
45 
46 

4 2 
48 

49 


2438 
*43« 
*437 
2436 
2436 
2435 
*434- 
*433- 

*433 
2432 


2396 
2396 
4395 
4394 
4394 
4393 
2392 
2391 
2391 
2*90 


4355 
4354 
4353 
4353 
2352 
2351 
2350 
2350 
4349 
2348 


4313 
*3'3 
2312 
2311 
2311 
2310 
2309 
2308 
2308 
2307 


2272 
2272 
2271 
2270 
22.70 
2260 
2268 
2268 
2267 
2266 


2232 
2231 
2231 
2230 
2229 
2229 
2228 
2227 

2227 
2226 


2192 
2191 
219O 
2190 
2189 
2l88 
2188 
2l87 
2186 
2186 


2152 
2151 

2150 
2149 
2149 
2148 
2147 
2147 
2146 


2113 
2XX2 
2III 
2IJI 
2110 
2109 
2109 
2108 
2I07 
2107 


2073 

2073 
2072 
2071 
2071 
2070 
2070 
2069 
2068 
2068 


2035 
2034 

2°33 
2033 
2032 
2032 
2031 
2030 
2030 
2029 


I996 
I996 
1995 
1994 
1994 

1993 
1993 
1992 
199 I 
1991 


So 

51 
5* 
53 
54 

S 

2 


2431 
2431 
2430 
2429 
2429 

2428 
2427 
2426 
2426 
2425 


2389 
2385 
2388 
2387 
2387 
2386 
-2385 
2384 
2384 
2383 


2348 

4347 
2346 
2346 
4345 
4344 
4344 
4343 
2342 
2341 


2306 
2306 
2305 
2304 
2304 
2303 
2302 
2302 
2301 
2300 


2266 
2265 
2264 
2264 
2263 
2262 
2262 
2261 
2260 
2260 


2225 
2225 
2224 
2223 
2223 
2222 
2221 
2220 
2220 
22IQ 


118C 
2l84 
2l84 
2183 
2182 
2l82 
2l8l 
2l80 
2l80 

2179 


2145 
2145 
2144 
2143 

4 '43 
2142 
2141 
2x41 
2140 
2H9 


2106 
2105 
2I05 
2104 
2103 
2103 
2I02 
2101 
2101 
2 IOC 


2067 
2066 
2066 
2065 
2064 
2064 
2063 
2062 
2062 
2061 


2028 
2028 
2027 
2026 
2026 
2025 
2024 
.2024 
2023 
2023 


J99O. 
I989 
I989 
I988 
1987 
1987 
I986 
I986 
I985 
1984 


k> 


2424 


2382 


434* 


2300 


2259 


2218 


2178 


2139 


2099 


2061 1 2022 


I984 














L 


L 
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5* 


h ' 
'" 54' 






h ' 


1* jT 


2 59' 


i° 0' 


2° I' 


h ' 

2° t' 


h ' 


1 
h ' 


o 
i 

a 
3 
4 
5 
6 
7 
8 
9 


I9»4 

I9S2 ' 

\\iY-i 

19I0 
1980 
"979 

'979 
1918 


194* 

'94J 
1944 

1944 
1943 
'943 
194* 
1941 

'94' 
1940 


!90it 
I9O7 
I907 
I906 
I906 

1905 
'9*4 
'9*4 ! 
1903 


1871 
1870 

1870 
1869 
1868 
1A6& 
1867 
28*7 
1866 
1S65 


'*34 
1833 
1833 
183a 
1*31 
183, 
1830 
1830 
1819 
1S28 


'797 
'797 
1796 
179 f 
"795 
'794 
'794 
*793 
1791 
1791 


176* 

1760 
1760 

I7S9 
2758 
1758 
I '757 
'757 
>75* 
»755 


[715 
1724 
I7M 

'7*3 
1722 
1722 
I7»t 
17*' 
[710 

1719 


1689 
l68S 

1688 
16S7 
1687 
1686 
1686 
1685 
t6&4 
r6S4 


1654 
1653 

1*51 
I4ff 

f6 ? r 

1651 

1650 
1650 
1649 
1648 


1629 

1618 ; 

1617 [ 

1617 

1616 

1626 

1615 

t6t 4 

1 614 

1613 


IO 

1 [ 
ti 

14 
"5 

(, 16 
*? 


1977 
1977 
1976 
'975 
1975 
'974 
'973 
1973 
197a 
197a 


"539 
1939 

m i 

1938 

'937 
1936 

1936 

| '935 
'934 
'<H4 


1901 
1 901 

1900 

1899 
1899 
1898 
1898 
1897 


1M5 
1^64 

1863 
1S63 
1S61 
186* 
1861 
i860 
i860 
tS*9 


1818 

iSa? 
i8a 7 
iSa6 

i8a S 

18*3 
1823 
1811 


'79' 
17 ;i 
1790 
'789 
1789 
1788 
1787 
1787 
1786 
1786 


1755 
'754 
'754 
"53 
175a 

175* 
1751 
1751 

mo 

'749 


'7'9 
1718 
1718 
1717 

1716 
1716 

*7'5 
IT'S 
17T4 
'"'3 


f*«3 
16S) 

168a 
i6Si 
l'^Si 
1680 
1680 
16^9 
i* 7 8 

!•'■■■ 


r-4* 
1647 
1647 
1646 
1645 

1645 

1644 
1644 
1643 
1641 


16., 
i6ta 
t6ta 
i6tt 
1610 
1610 
1609 

1608 
lfto7 


to 

11 

al 

*4 

'** 

lb 

. a? 

4 

' = 9 


19? 1 
1970 

19:^ 
1969 
196! 
196S 
1967 
1067 
1966 
1965 


19?3 
'933 
'91* 
'93' 
'93' 
1930 

>9*9 
19*9 
i 9 a8 
1917 


'896 
1895 
1894 
1894 
'893 
1891 
1891 
1S91 
1891 
1S90 


185B 
tB 5 8 
'857 
1S57 
1856 

i £ 

t|5j 

■Sh 

i|54 


18*1 
1821 

i8ip 
tSio 

1S19 
1819 
i?i3 
1817 
tSi 7 
1816 


1785 
1785 
1784 
1783 
1783 
I78i 
1781 
1781 
17S0 
1 jfci 


1740 

'74* 
174* 

'747 
1746 
1746 
'745 
'745 
'744 

T74.T 


I7IJ 
1712 
*7'* 
T711 
17K 
1710 

'709 
1709 
1708 

1708 


"'677 
1&77 
1676 
r6 7 , 
1675 
!fi7 4 
1674 
1673 

1671 


1042 

164' 
7641 
1640 

1640 

'639 

163S 
1638 
1637 
1637 


1607 
260* 
i6c6 
1605 

'605 
1604 

if. 3 
1603 
i6o£ 

i6f 1 


l 3 o 

31 
3a 

; 33' 
■ 3+ 

\\i 

] 37 
j3* 

Us. 


19&S 
19&4 
1963 
1963 
196a 
2961 
1961 
i960 
i960 
'959 


1917 
1916 
i$a6 

'9^5 
1914 
1914 

1923 


2889 

1S89 

1GS8 

18S7 
tS86 
1SS6 
1885 

1S84 


1852 
1B5* 
'I 51 

1850 
1S49 
1849 
1848 
1S47 
JS47 

1846 
1846 

'845 
1844 
1844 
1843 
1*42 
184a 
1841 
1S41 


1816 

CS14 
1S14 
181, 

181a 
iSia 
1811 
1811 
iSto 


'779 
1778 
1778 
1777 
1777 
1776 

'775 
1775 

'774 
'774 


'743 

174a 
1741 

'74' 

j 740 

'74° 
1739 
'739 
1738 
'737 


'707 
1706 
1706 
1705 
■705 
1704 

'703 
1703 

, *70* 

f?02 


1671 
167' 
rC~ • 
1670 
t66 9 
1668 
1668 
1667 
1667 
1666 


1636 

'6j; 
'635 
if* 

! l6 34 
1633 
1633 

1 1631 

163* 
1631 


1 601 
1600 
i6co 

1599 
'599 
1598 
1598 
^597 
1596 

'59* 


!4* 
1 4" 
1 41 

43 

44 

!S 
|S 

4^ 


I95» 
1958 
'957 
1956 
i 95 fi 
1955 
»955 
J 95 + 
'953 
1953 


191 j 
t9io 
1919 
1915 

: 191* 

T9iS 

1917 
1916 
1916 


Jttt>3 

1883 
1B82 
1SS1 
1S81 
1SB0 
1S79 
1879 
1878 
1878 


1809 

1809 

1808 

tSoS 

1807 

180& 

1806 

1S05 | 

1805 

1804 


'773 
r77i 
'77= 
177' 
1771 
1770 
1769 
1769 
176S 
1768 


'737 
'73^ 
1736 

*735 
'734 
"734 
1 '733 
'733 

'73* 
1731 


1701 
1700 
1700 
1699 
1699 
1698 
1697 
1697 
1696 
169* 


[665 
1665 
1664 
1664 
1663 
1663 
1 166a 
166 1 
1661 
1 ■■•' 


1630 
1630 

1619 
t6a8 

1617 

i6a 7 
1626 
1616 
i6a 5 


'5?5 
'591 
'594 
»59J 
'593 
'59* 
2591 

1 '59* 
*59' 
1590 1 


IS 
£ 

.54- 

f 55 

5* 

IS 

1 59 


1951 

"95 1 
1951 

1950 
1950 
1949 

<94* 
1948 
'947 
194* 


*9'4 
1914 
1913 
191a 
191a 
ign 
1911 
1910 
1909 
1909 


1877 
1876 
1876 , 

1375 
1875 
1S74 
1S73 
1S73 
1872 
i8 7 r 


1840 
1S39 ■ 

$! 

1838 
1837 
1836 
1S36 
1835 
j 834 


1803 
1S03 
l8oa 
18*1 

iS-M 

1800 

1800 
1799 
1798 

I7r,8 


1767 
1766 
1766 

t 7 6 5 
1765 
1764 
1763 
1763 
1762 
r76i 


1731 
1730 
'73° 

1719 
1728 
i 7 aS 
17*7 
'7*7 
1716 
'7*5 


1695 
1694 
1694 
1693 
1693 
1691 

1691 
1690 
1690 


1660 
1659 
1658 
1658 
1657 
1657 
1656 
1655 
I6 55 
16 *4 


1614 
1634 

]6a3 
1623 
1622 
16a 1 

1621 
r6ao 
1620 
1619 


1589 
1583 
1588 
15S8 

15S7 
r 5 86 

1584 


1 be 

1 


i 94 <> 


I904J 


1871 


m$ 


1797 


1761 


1715 


m 9 


1654 


1619 


1584 













I 


i* 1 






" - » 




Table XV. Proportional Logarithms. i| 


S. 


b ' 




h ' 
2° 7' 


h ' 

2 E'; 


h ' 




i° ft* 


h ' 


h ' 




h ' 

2° li 


O ; 

2 

3 
4 

1 

7 
8 

9 


i S s 4 

1583 

(5S1 

t 5 3x 

1581 

rjBl. 

158* : 

j 5 So 

1579 

M78 


'549 
*54* 
ij4B 

1547 

'54* 
'54* 
'545 
'544 

'544 


1515 1 

*5'4 
1514 
1513 
1511 
f 5 u 

'5" 
1511 

i 5 ro 
1510 


14s i 

14S0 

'479 

'479 , 

*47* ( 

147S 

1477 

1477 

1476 

1476 


'447 

1446 

1446 

'445 

'445 ; 

'444 J 

'443 

'443 

'44* ; 

144; 


141J , 

'4'3 
1411 

14E2 

14' 1 
1410 

I4JO 

1409 

M c 9 
14*8 


13S0 
'379 : 
1379 

1378 
1377 
1377 
1376 
'37* 
IJ7J 


J 347 
1346 

'34& 
'345 
'345 
'344 
'344 
I 1343 

'343 

'H* 


*3'4 
'3'4 
'3'3 

1 '3 ] 3 
t3i* 
13U 
1311 

tjxo 

131^ 

i 10Q 


IiS2 
liSl 

i:m 

1279 
I279 

1*73 
1278 

"77 
1277 


"49 
'249 

124* 

1243 

1247 

1*47 

1246 

1146 

"45 \ 

t*4< 


20 < 

II 

1* 

n 

16 
17 

• 15 


ijIJ 1 
1577 

:a 

8 

'574 

"574; 
«S73 , 
'573 


'543 
1543 
154a 

'54* 
154 1 

1540 
1540 

1539 
'539 ; 
1518 


1509 

1508 
f5°7 
1507 
1506 
[506 
I5°5 
'504 
'5°4 


'475 

'474 1 

'474 

'473 

'473 

1471 

1472 

H7 ' 

1470 

1470 


1441 
144' 
'44° 
144° 
H39 
'43* 
I438 

'437 
'437 
1436 

1*36 

'435 

'434 
'434 
'433 
'433 
1432 
1431 
H3i 
"43 1 


140S 
1407 
1407 

T 4 "■■'■» 
1405 
1405 
14^4 
1404 
1403 
1403 


'374 
'374 
'373 
1 '373 
'172 
1372 
1371 
'J7I 
T370 
'3^9 


1341 

IJ4° 
1340 

'319 
'339 
'338 
13)8 

'337 
H37 


'3 C 9 
r JO S 
1303 
1307 
1307 
1306 
1305 
1305 

'3°4 
1304 


117^ 
1176 
1175 

"75 
1274 

"74 
i*7i 
1272 
1272 
1271 


"44 
"43 
"43 

1241 

1241 f 
1241 1 
1241 

1240 \ 
1240 


zo 
11 

11 ; 

23 

l i4 

' *5 

16 

a? 

ti 

29 1 


1572 

'571 
1571 
'570 
1570 
1569 

1467 


'53* 
'537 
'53* 
'536 
'535 
'535 
'534 
'534 
"533 
1532 


»5°3 
'503 
1502 

1502 
r^or 
1500 
1500 
'499 
'499 
'49& 


1469 
1469 
1468 
1468 

'4*7 
1466 
1466 
1465 
1465 
1464 


140* 
14-^2 
1 401 
1400 
1400 
*399 
'399 
139^ 
T39S 
M97 


'3*9 

n6S 
1168 
1167 
1367 
ri66 
1366 

*3*J 

'365 
1364 


1336 

'335 
'335 

'334 
1 134 
1333 
'333 
1332 
1332 
'33' 


'3^3 
1303 
1302 
1302 

JJOI 

1 300 

1300 

1 "99 

I2()S 


1171 
1270 
1270 
U69 
^2*9 
1268 
12&8 
1267 
1267 

! .- ■ 


mi 

T-37 

"37 

:i 3 fi 
"35 

"35 
"34 
12^4 


3° 

31 

1 * 2 
33 
34 
35 
3* 

3 2 
3* 
39 


r S 66 
1566 
I5J5 : 
»5*5. 

:# 

15*1 ■ 

[561 

1561 


'53 1 
1531 

'53' ! 
1530 

'5 Z 9 
'5*9 
t«*i 

1518 : 
15^7 ■ 

'5 1 ? 


T49S 
'497 
149* 

'49 6 
'495 
'495 
'494 
'494 
'493 
'491 . 


[4&I 

1463 
1463 
1461 
1461 
1461 
1460 
1460 
'453 
1459 


1430 
1429 
1429 
141* 

14*3 
14*7 

1417 
1426 

14* < 


'397 
'39* 
'395 
'395 
'194 
'394 
'393 
'393 
J392 
1^2 


'3^3 
i 3 6 3 
1362 

1362 
1361 
13*1 
1360 
13S0 
'359 
'359 


'33' 

'33° 
J319 

'3*9 
13*8 
Mi* 

1327 
'3*7 
[326 
1326 


H9H 

"97 

"97 

1296 

1296 

"95 1 

"95 

"94 

"94 
U91 j 


!;■•', 
n6 S 
1164 
1164 
1163 
u6j 
(162 
1261 
1*61 
116 1 


"33 

1131 . 
1132 
njt 

T23I 
U30 
U30 
T22g 
1229 

111S 

1217 ; 
1217 
1226 
1116 

1225 |' 
1125 
1224 
1224 

T21T 


40 

4' 
4* 
43 
44 
45 
46 
47 
4* 
49 


1560 
i 5 6o 

'559 

a 

i 55 8 

. 1557 
1556 
1556 
15C5 


1516 
'5*5 
'5 = 5 
IS 14 

'5*4 
'5*3 
'5*3 
IS" 
1522 
ifn 


'49* ; 

1491 

1491 

1490 

1490 

14S9 

I4*ft 

14SS 

148? 
14S7 


I45S 

'457 
'457 
1456 
1456 

'455 
'455 

'454 
'454 
14^ 


1424 

'4*3 

1423 

14*1 

, 1412 

14*' 
1410 
1420 
'4'9 


139] 
'390 
139° 

I3 a 9 
1389 

1388. 

J 3 Sti 

1387 
1387 
13** 


! 1358 

'357 
13^7 

'35* 

r 35 6 

'355 
'355 
'35+ 
'354 
?SJ51 ■ 


'3*5 
'3*5 
'2*4 
'3*3 
'3*3 
13:2 
1312 
'3*i 
1321 
1310 


1292 
1292 
1291 
1291 
1290 

I*S; 

12S9 

I2SS 


12G0 
1160 
1259 

'- , > 5 

"57 

1256 
1156 


5° 
5* 
5* 

53 

54 

3 

59 


'555 

1554 
1554 
'553 

155* 
1551 
1351 
1550 
1550 


1510 

i --,2 :■ 
15IQ 
1518 
1518 
Ijfl 
15J7 
1516 
1516 
'5'5 


14S6 
14J56 
'4*5 
'4*5 
'484 
1483 
1483 
I43i 
14S2 
14S1 


1452 
'45* 
'45' 
145' 
1450 ' 

'45° 

1449 
1449 
144I 
'447 


1419 
1418 
141S 
'4' 7 
H'7 
1416 

1415 
'4'5 
'4'4 
1414 


13S5 
1384 
13S4 

'3*3 
'383 
1382 
1332 
1381 
1381 


'35* 
1351 

'35' 
'35' 
1350 

'35° 
'349 
'349 
134S 
1347 


J310 
'3'9 
'3'9 
i3.fi 

1317 
I3'7 
'3'fi 
IJtti 

'3'5 
'3 , 5 


r*8 7 
1286 

1285 
1284 
11S4 

1283 

F28l 


"55 
"54 
"54 
"53 
">3 
1151 
U51 

"5' 
1250 
1250 


1123 

1 1 1 1 i 
1 1 :. 1 

1222 ' 
1221 
1220 . 
1219 
1219 

m$ ; 
1118 


60 


1549 


1 


148 1 


"447 


1413 


13S0 


'347 


'3'4 


- - 


1249 


1217 












C 


1 ?, 























c 


5* I 














Tabls XV 


Proportional Logarithm 


s. 








h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


h ' 


s. 


■° 16' 


i° 17' 


] 154 


•"id' 


,■■> , c / 


, ■'■ :t 


1° zz' 


L° if 


i° U 


:°^ 


2«l6' 


o 


Ji'7 


jiU 


(123 1 


1091 


1061 


1030 


O999 


0969 


0939 


0909 ] 


I 


1^17 


1185 


1153 


1 121 


TC91 


1060 


1029 


O999 


0969 


0939 


0909 


% 


1216 ' 


11B4 


1151 


II2I 


1090 


IO59 


1019 


O9 98 


, 0968 


093& 


0908 : 


3 ' 


1116 


1384 


1152 


II2I 


1090 


IO59 


1028 


r.j,-iK 


096 £ 


093S 


0908 , 


4 


1215 


H&l 


M S 2 


1120 


log 9 


IO58 


1028 


0997 


0967 


0937 


0907 1 


5 


1115 


I, S3 


Ujt 


1120 


1089 ' 
icSB 


I058 


1027 


0997 


C967 


°937 


0907 \ 


i 


1214 


itSi 


1 1 n 


III9 


">57 


1027 


0996 


0966 


0936 


0906 • 


7 


r .- i j 


ir<: 


U50 


III9 


icgg 


"57 


T016 


f.996 


0966 


0936 


0906 


S 


1213 


u8r 


1150 


mtf 


1087 


to$6 


1026 


O995 


0,965 


0933 


0905 


9 


IM3 


il8r 


"49 


nig 


1087 


1056 


!02 5 


P995 


|/^*5 


o 9 ; S 


0905 


|Q 


1112 


r (So 


M49 
1 148 


1117 


10S6 


1055 


IO25 


0994 


0964 


0934 


0904 ; 


II 


1 all 


itSo. 


1117 


ic3fi 


1055 


IO24 


0994 


0964 


0934 


0904 


12 


12I1 


1 179 


IJ4S 


1116 


1085 ' 


1054 


102 4 


C993 


0963 


°933 


0903 ' 


iS 


11 to 


1 179 


114? 


1 1 16 


1085 


1054 


I023 


099.1 


0963 


0933 


0903 


H 


121:; 


117S 


1 147 


1115 


1084 


1053 


I02 3 


0992 


096} 


0931 


0902 ! 


J 5 


1209 


117S 


] 146 


1115 


IQ&4 


1053 


102 2 


0992 


0962 


0932 


0902 


16 


1109 


1177 


114(3 


H14 


10S3 


1052 


1022 


0991 


0961 


0931 


09c I 


17 


I203 


1177 


1145 


1114 


10S3 


1051 


1021 


0991 


1 0961 


0931 


0901 


iS 


120E 


1176 


U45 


U13 


10S2 


IOJ1 


1021 


0990 


1 0960 


0930 


0900 


19 


1207 


1175 


1144 


1113 


10S2 


105 1 


10 10 


C990 


QqAo 


0910 


0900 1 


20 


1207 


1175 


"43 


i ; ■ .. 


i«3i ' 


1050 


I020 


09R9 


09^9 


0929 


0S99 


Zl 


1206 


1174 


1143 


11 12 


1081 


1050 


IOI9 


098q 


0959 


0929 


0899 


ii 


I2cfi 


1174 


1 142 


1UI 


iqSo 


1049 


IOI9 


09S8 


99$8 


0928 


0898 


*3 


1205 


1173 


1142 


II II 


1080 


1049 


I0l8 


^98? 


0958 


0928 


0898 


*4 


J 2C5 


1173 


1 141 


1110 


1079 


104S 


101S 


0987 


0957 


0927 


0897 


*5 


T204 


1172 


1141 


11 ro 


tc79 


1048 


1017 


09^7 


0957 


0927 


0897 ! 


a& 


1 IC j 


JJ72 


1 140 


1109 


107S 


1047 


1017 


0986 


C9 5 fir 


0926 


0896 


27 


1203 


1171 


114a 


1109 


107S 


1047 


1016 


0986 


0936 


0926 


0896 


28 


1202 


1 171 


1139 


tioS 


1077 


104ft 


1016 


0985 


0955 


0925 


0895 


29 


12C2 


1170 


"39 


1107 


1076 


104$ 


1015 


0985 


09^ 


ofaj 


089 f 


30 


1201 


1 iyn 


II38 


U07 


1076 


1045 


1013 


0984 


°954 


0924 


0894 


3i 


nor 


1169 


1138 


1 j ..6 


1075 


1045 


1014 


0984 


0954 


0924 


0894 


71 


1200 


J 169 


1137 


tio6 


1073 


"44 


1014 


94S3 


^953 


0923 < 


089] 


33 


1200 


1:68 


1137 


JIOJ 


1074 


1044 


1013 


0983 


0953 


0923 


0893 


34 


1199 


1168 


.1136 


IIOJ 


1074 


IC43 


1013 


0982 


0952 


0922 


0S92 


35 


1199 


1167 


113& 


E [04 


J°73 


1043 


101 1 


09S2 


0952 


0922 


0S9* 


36 


U9S 


1 1 f. - 


i*15 


T104 


1073 


1041 


IOT2 


0981 


0951 


092 r 


0891 


37 


1198 


1166 


"35 


MO] 


1071 


1042 


IOI J 


O981 


095 r 


0921 


089 r ' 


3* 


1197 


1 1 165 


1134 


I lOJ 


1071 


3041 


1010 


0980 


0950 


3920 


0S90 


79 


U97 


; if>- 


H34 


I (01 


1071 


r ■ .i 1 


IOID 


09 3 a 


09^0 


0920 


OlfQ 


40 


1196 


1 164 


"31 


1 roi 


1071 


1040 


3 009 


0979 


°949 


' 0919 


cm? ) 


41 


I H,-' 


1 164 


1 1 3* 


JIOI 


1070 


IO39 


1009 


0979 


D 949 


0919 


0889 i 


4* 


119^ 


1165 


II31 


I 101 


1070 


IO39 


I008 


C978 


0948 


0918 


088S i 


4T 


"94 


1161 


1131 


I ICO 


1069 


I03S 


IO08 


0978 


0948 


0918 


oS8ft 


44 


1 1 94 


1162 


1131 


I ICO 


r. 6i 


1038 


J OO7 


C977 


0947 


0917 


0887 


+5 


1195 


1162 


11 30 


1099 


rofii 


J°37 


IOO7 


0977 


0947 


0917 


ogg 7 ' 


46 


1193 


1161 


113c 


1099 


106s 


IO37 


1006 


0976 


0946 


0916 


0886 


47 


1192 


] 161 


1129 


1098 


1067 


IO36 


I O06 


0976 


0946 


0916 


08S6 


48 


1192 
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TABLE XVI. 

*0R COMPUTING 

THE LATITUDE OF A SHIP AT SEA, 

HAVING THE LATITUDE BY ACCOUNT* 

TWO OBSERVED ALTITUDES OF THE SUN, 

THE TIME ELAPSED BETWEEN THE OBSERVATIONS 
MEASURED BY A COMMON WATCH, 
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S U'N's DECLINATION. 



a 











t s« 1 






* 




I A fcLL X' 


»'I, For coin puling 


the Latitude of a Ship at Sex from two Altitudes of | 






the Sim, tfec. 


1 


1 ■ 




HOUR. 


1 


M. 


s. 


Lo£. iclap. 


Log. Mi J. 


Logirilh. 


M\ 


s 


Lofc.^cbp* 


Log, Mid. 
Time. 


Log^rjth. 




Time. 


Time. 


Riling. 






Time. 


Rifmg. 


t ° 


o 1 








10 





1. 36031 


3* 94071 


1.97854 
1. 992S9 




JO 


i.ijBij 


1. 16170 


1 411 30 




10 


I. 3HU 


3* 94783 




io 


1**3730 


i.4>3?3 


9* ^43* 




10 


l, 34609 


3 95494 

3* 9618a, 


2.00699 




30 


i.66ril 


2. 639S2 


9*37654 




3° 


'•339'S 


2*02091 




40 


*♦ 51**7 


1. 76476 


9*6:641 




40 


J- 33*1* 


ta. 9&$7i 
T- 97545 


1.03458 




5" 


2.4*9'* 


2. S6167 


9. $1024 




^o 


JJ*5S» 


1.04S05 


1 





il 3601$ 


2, 9^cbi5 


9* 97H60 


11 





1. 31^96 


3.98107 


2.06131 




ia 


a. 29324 


3*00779 


0. U150 




10 


1.3(143 


3,9^860 


1-07437 




£9 


2.13525 


3. 06*7* 


0. 2184S 




20 


1, 30600 


3*995°3 


2.08713 




JP 


2 « j * a ■■ - «i 


3-1 1694 


0*33079 




30 


It 299*7 


4,00136 


1.09991 




40 


1*13834 


3. 16169 
3* 2040! 


0,41230 




40 


1.29342 


4.00761 


1. 11140 




5° 


2, 096c)*; 


0,501509 




5° 


1. 187*7 


4*01376 


2. 11472 


a 





1*05916 


3- ^J^? 


0. 5 $066 


11 





I. 2&I20 


4. 01 98 3 


2.13687 




IO 


1. 02440 


3.176*3 


0,65019 




10 


1.175" 


4,01381 


2. 14B85 




10 


l.*>tiiM 


3, 30881 


0-71455 




20 


1*26931 


4*03*72 


%. 16066 




jo 


I. 96125 


3.3387S 


0. 77448 




30 


1*26349 


4*03754 


2. 17*13 




4.1 


J.934H 


3-36681 


0. £3054 




40 


1*15774 


4.04329 


1.18382 




^n 


J* 9079<3 


3**91*3 


0.88319 




SO 


1.25207 


4* 04896 


1*19517 


3 





t, 88307 


3 4^79* 


0. 9325*4 


'3 





r. 24647 


4,05456 


2* : ■ '• . S 




10 


I.85959 


3-44144 


0.9^980 




10 


1. 24095 


4. 06008 


2.11744 




20 


1.8373^ 


3*4 6 37i 


1* 01435 




20 


1.23549 


4*06554 


2.12836 




30 


1*81613 


3.4&490 


. 1*06673 




30 


1* 23010 


4.07093 


I.I3915 




40 


''79593 


3.50510 


1.10714 




40 


1,12477 


4- 07626 


2, 24980 




50 


1.77667 


3-5-440 


*• 14575 




50 


1.2-9*2 


4*oS2$i 


2.16033 


4 


O 


1,75314 


3. 541 89 


1. 1827 J 


"4 





1.21432 


4,08671 

4.091% 


I.27073 




JO 


1.7*0*1 


3.56061 


1, 11817 




j TO 


1,20919 


ii 18100 




IO 


1.72339 


3-57764 


1. 15114 
i, 28502 




20 


1. 20412 


4. 0969 1 


1.29116 




3° 


I ■ 70700 


3- 594^1 




JO 


1* 19910 


4. 10193 


2.30120 




40 


1*6911; 


3. 60981 


1, 31660 




40 


1,19415 


4.106KS 


1, 31112 




£ 


1**7597 


3.62506 


1. 34708 




5° 


1.1891*; 


4, ii 17* 


2.32091 


$ 


c 


1.661:5 


3.63978 


»-37653 


'5 





I, 18440 


4. 1 1663 


1. 33063 




ro 


Ii 64701 


3,6540* 


1.40501 




10 


1.17961 


4.11142 


1.340*3 




20 


1.63322 


3.66781 


1*43158 




10 


f. t74S7 


4. 12616 


1, 34971 




3° 


1.619S6 


3.68J17 


»-4593* 




30 


1.17013 


4* 1 308 * 


2*35910 




+ n 


1 . 60690 


3.6^413 


t-4»5*4 




40 


I. 165*4 


4.13*49 


2.36839 




5° 


^S94?i 


3,7067a 


1-51041 




50 


I. 16096 


4, 14007 


1, 3775* 


6 





1.53*08 


3*71895 


IfSMM 


16 





1.15642 


4- 14461 


2.3*667 




10 


t. 570 r 8 


i*7f*BJ 


1,5*868 




10 


1. 1-5 191 


4. 149 r 1 


1.39567 




20 


1,55861 


3-74i4a 


1,58184 




20 


1. 14748 


4- V5355 


1.40457 




3^ 


■*547^i 


3-75370 


1. 6 44^ 




30 


1. 14307 


4.1579* 


1.41338 




46 


*♦ 5**34 


3* 76469 


1, 62639 




40 


i» 13871 


4.16231 


1. 4121 1 




L G 


1. ;:;lh 


3.77*4* 


1, 6+7*4 




JO 


1, 1144^ 


4. 1&6&3 


2.43075 


[ 7 


^ 


1. 51515 


3-y»s*i 


1,66877 


*7 





j* 13013 


4. 17090 


1.43930 




JO 


*• 5*494 


3, 19M9 


t , 68920 




TO 


1, 12590 


4.175*3 


a-44777 




lO 


j. 49496 


3. Mo? 


1, 70917 




20 


1. 12171 


4. 17951 


1*45616 




30 


1.485*3 


3-81583 
" 3-**537 


1.7*869 




50 


1.117*7 


4.18346 


2.46447 




; 4* 


1.47*66 


I.7477S 




i 40 


1. 11*46 


4.187*7 


1.47270 




5^ 


(< 466^2 


3.S3471 


T* 76646 




70 


1. Jojv> 


i 19164 


2,48085 


i 





i.4>;jS 


J.i4i^ 


1.78474 : 


18 





!. 1 536 


4- *9$*7 


1.4889] 




10 


1-443*3 1 


3,85180 


XrSptdj 




10 


1. toii6 


4. 19967 


2,49693 
2, 50486 




20 


r. 43946 


3-B6ii7 


f. 82019 




10 


1 * 0ii7.jp 


4-20363 




r- 


1.43086 


3-87017 


J-*3739 




;o 


1.0.1348 


4-i>7 55 


2.51171 




40 


1,41143 


VH7S60 


1.8542* 




40 


f,g$f0O 


4. = r 143 


i. 52050 




5* 


i.4T4r: 


3. 13686 


tm R7O&I 




5* 


1. oB*?*, 


4* 2 i^S 


2. ^ttfii 


9 





i*4c6o5 


3*8949* 


1*857*3 


i? 





1* 3$i9] 


4. L 1 9 1 


2.53586 




10 


r . 39S09 


3.90294 


1.90197 




ffi 


r* 07^14 


4.12249 


*- 54344 ; 




20 


1*3901? 


3, 9K7& 


1-91862 




20 


1* n 74 >■) 


4, j.26^4 


2. 5*096 




30 


1.3*258 


5.94845 


1*93399 




!« 


1. T.7orj-7 


4.23036 


1,55841 




40 


r, 37503 


3. 92600 


1* 949°9 


Li. 


40 


l. 1669^ 


| 4-*14»5 


2,56580 




50 


1. 36761 


3-9334- 


1, 96394 




1*^6333 


,4-13770 


*-573i* 



I S9 3 



Table XVI. For computing tKe Latitude of a Ship at Sea From two Altitudes of 




; the Sun s &c 




o H O U U. 




M. 


s. 


Log.|cbp, 


jog. MU. 


LtjgarUh* 


M, 




Log,-! clap. 


Log, Mid. 


Logarith, 






Time. 


Time 


RiJing. 






Time. 


Time, 


Riiin£, 




20 





1. 05970 


4-M-3J '■ 


1* 5K039 


30 





0* 88430 


4,41673 


2.93213 






t 


1.05610 


4.24493 ( 


2.58759 




10 


0.881 91 


4.41912 


*■ nm • 






z- J - 


1*05154 


4* 24849 


=- 59473 




20 


0,87953 


4*42150 


2,94181 






*0 


1 . 0490 1 


4,15101 


2,60182 




3° 


0,87717 


4, 42386 


2. 94656 ' 






40 


1,04550 1 


4**5553 


2,60X85 




40 


0,87481 


4, 42622 


2,95129 






5° 


1.0420; 


4. M901 


2.61^ 




50 


0,87147 


4.42856 


2,9^599 i 




il 





1.03857 


4. 16146 


1,61274 


31 





0, 8 70 1 5 


4.43088 


2, 96067 






to 


1.03515 


4.16588 


1, 62960 




10 


0. 86783 


4,43320 


2.0653a 

2. 56994 ■; 






ir 1 


1. 0317s 


4, 26918 


2,63641 




10 


0,86553 


4*4355° 






3° 


1,0283* 


4,27165 


1,64^16 




3° 


0,86324 


4*43779 


*- 97454 






40 ■ 


1.01504 


4- 1 7 599 


2. 649 S 7 




40 


0. 86096 


4.440,07 


a. 97911 






5° 


1-01171 


4- 1791^ 


2.6*6*1 




*o 


friiBjG 


4-44*33 


a. 98367 




aa 





LOJ&4J 


4, lYlfiCt 


k. 66312 


3* 





o. 8 5644 


4- 444*9 


2,982*0 






10 


1 1 5 16 


4. 185S7 


1, 66967 




10 


0.85420 


4*44*83 


2,99170 ! 






10 


f< Otl^a 


4,28911 


2,67617 




20 


0.85197 


4,44906 


2,99718 






30 


I. 00^70 


4-*9*i3 


1.68161 




30 


0, 84976 


f 45 ri 7 


3,-20164 , 






4* 


I .00550 


4.1955) 


2,68903 




40 


0,84755 


4-45*4« 


3,00608 






52 


tro*fl 


4. 29870 


i.ftfstl 




w 


0.84^35 


4.4^08 


1 , 01049 




ij 





0,99918 


4, J01S5 


i, 70169 


U 





0.84317 


4.45786 


3.01488 






10 


0, 99606 


4-3°4'37 


a, 70796 




[0 


p* 84100 


4 . 46003 


3.0^15 






20 


0, 99296 


4. 30^07 


z. 714^ 




10 


0. 83884 


4. 46 1 1 9 


3,01360 






3° 


0. t>S9^S 


4,31115 


l, 7/036 




30 


0.83669 


4,46434 


3,02791 






40 


0.9^682 i 


4,31421 


2,72649 




40 


0.83455 


4, 4664S 


3-03112 






<o 


0, 9S3-8 


4- 3 171? 


%^%%f 




2 


0. B .;ij : 


4.46861 


2 - 3 6 50 




14 





0.9&077 


4. 3 ioi6 


2.73*63 


34 





0,83030 


4.47073 


3.04077 






id 


0. 97777 


4,32316 


2. 744 6 + 




10 


0, S2819 


4,47184 


3.04501 






so 


0* 97480 


4,31623 


2, 75060 




to 


O.81609 


4. 47494 


3.04911 






30 


0* 971&4 


4.32919 


1,75651 




30 


0,8140! 


4,47702 


3.05342 






40 


0. 96891 


4»33*' 2 


2*76141 




40 


0. 81193 


4.47910 


3.05760 






jffl 


0, 96600 


4,31^ 


2.76825 




M 


0,81986 


4.481 1 7 


3, 06176 




-*5 


0. 96 3 1 


4- ij'93 


2. 77405 


35 





0,81780 


4.483:3 


3.065.90 






10 


0, 96023 
0, 95738 


4, 340S0 


1,77981 




TO 


0. 81576 


4.4S517 


3.07001 






20 


4- 341*5 


**7^55 




IO 


0.81372 


4-4*73* 


3.07411 






3° 


0. 95454 


4- H 6 49 


2,79114 




3° 


0, 81 1 69 


4, 48934 


3,078*9 






40 


0.95172 1 


4-3493* 


2* 79689 




40 


0. 8-967 


4-49*3^ 


3.0822 $ 






50 


O. -14 - 1! ! 

0* 946 r 4 


4, 1511 1 


t, 801^1 




5° 


0,80767 


4.49336 


3,08630 




16 





4- 15485 


2.80809 


36 





0. 80567 


4,49536 


3,09032 " 






10 


0.94338 


4*3-7*5 


j. 81363 




ro 


0, B0368 


4-49735 


' 3-^943 1 






IO 


0. 94063 


4, 36040 


1,81914 




10 


0,80170 


4-49933 


3.09830 






3° 


0.93790 


4,36313 


2. 82461 




3° 


0.79973 


4.50130 


3.10217 






40 


0.93519 


4- 3*^4 


2.83005 




40 


0,79777 


4, 50316 


3. 1062a 


■ 


CO 


0.9^15^ 


4- 3* y 53 


2, $3 546 




5° 


0,79581 


4-505*2 


3. 1 jojf; 




*7 





0. 1., : -, " : 


4.37121 


1,84083 


37 





0, 79387 


4.50716 


3.1 1406 






10 


O. 9^716 


4- 373S7 


1. S46 1 7 




10 


0,79193 


4.50910 


3,11796 






20 


O. 9245* 


4.3^651 


1,8^148 




10 


0. 79001 


4,51102 


3 . 1 ?. 1 ^4 






3° 


0. 91 1 S9 


4-379*4 


2, 8 -,675 




30 


0, 78809 


4.512*4 


3. 12570 






4° 


0. 91928 


4,38175 


2.86199 




40 


0,78618 


4.51485 


3.129^4 






50 


□, 91669 


4.38434 


2-86720 




*° 


0, 78418 


4- 5 t6 75 


V M337 




Is 





0.9141 1 


4. 5: 691 


1,87138 


3* 





0,78139 


4. 51864 


.MI71S 






10 


0,91154 


4- 3B949 


*• 87753 




ro 


047S05I 


4- 5 a °5* 


3. 14097 






to 


o. 90899 


4,39104 


2.88265 




10 


0. 77863 


4. 52240 


3* '4475 






3° 


0. 90646 


4-39457 


2,88773 




30 


0.77677 


4.52416 


3. 14850 






4° 


0. 90394 


4- 39709 


2,8q279 




40 


0,77491 


4. 5*611 


3't5i25 


, 




5° 


0.9014* 


4, 39960 


2.897^ 




5° 


0, 77306 


4-^797 


}< '55-77 




1 *9 





0.^9^94 


4, 40209 


2 . gos$a 


39 





O. 77(22 


4. 51 98 ( 


3**59 & 9 






10 


0. 89647 


4.40456 


i*9 r -'7 79 




:o 


T. 76938 


4,53165 


3.1631B 






20 


0,89401 


4- 40702 


2,91273 




20 


0.76756 I 4*53347 


3. 16706 






3 C 


C.K9156 


4,40947 


j =»9i7 f '5 




30 


0.76574 4.53529 


3.17071 






40 


c.SSgi| 


: 4.41190 


, 2* 92*54 
2,91740 




,4o 


°*7 6 391 4*537io i a- 17437 
^.76212 14,53891 1 3.17800 






53 


0.8*671 


4*4 '43* 




50 





H - 



C 60 ] 



Table XVL For computing 


the Latitude of ai Ship at Sea from two Ahitudw of 
the Suit, &t. 




HOUR. 




M. 


£ 


A Mi . 


**£. Mid- 


Logjrim. 


M 


Zk 


Log^.ijp. 


!.o_^ An J. 


L^gitrith. 






Tim*. 


Tin.*-. 


RiiitT.^_ 






1 tyre* 


'1 imc. 


Ritjujj. 




-P 


O 


c. 7601 3 


4.5407^ 


j. 1 •> j 1 1 


i a 1 


^ 


p. 6*4 '■& 


4**3637 


3. 37482 






1 l ° 


0.75854 


4- 54*49 


3*i8;:i I 


1? 


0. 66324 


4-^3779 


3- 37770 






13 


0, 7<G;& 


4-544*7 


MF?tl I 


r*o 


, c 661^1 


1 4-63911 


3- 3*>57 






3* 


0. 75499 


4-5464 


J. TtiS 3 ■% 




30 


n,*j4o4i 


4-64061 


3. 38343 






40 


0,753*3 


4- 547** 


3-1^94 




4^ 


>;. . 6 ^ 9 '■ *• 


4. 64103 


3, JS618 






*3 


r\ -cf4-> 


4- 54*)^ 


j. 10' 4^ 




5 3 


3.6^7^ 


4.64,4; 


V 38911 




4 1 





Btffcf?* 


4- £5 J J ( 


3. 103&1 j 


5* 





0. 6j6n 


4-644^3 


3- 39*95 






13 


2- 74757 


4. jjie* 


j, 2 -*<j b 


i^% 


0.654S1 


4- 64621 


3* 39477 






'--' 


0. 741*24 


4- 55470 


3, llrs; I 


i** 


0.65342 


4, 6476 1 


3* 39759 






3° 


00445 ' 


L4*?5 6 S* 


, |»lt|<l j| 


V 


3. 65*04 


4. 64899 


.3.40039 






4^ 


c t 74*79 


4* 55**4 


L 3. 2169^ 




4- 


=,65366 


4-65037 


3,40318 








0,741c?? 


4- ?;Qq6 


1 1. la^ai 




5" 


o„ 6492* 


4-6U7' 


3.40597 




4* 




O. 7 ¥ «§f 


4. ; -j l ■:•■'* 


,.M£v 


5- 





0*64791 


4 65^12 


i-4-^5 






IO 


n-'l^l 


4.56336 


♦ J.Hrjl 




i" 


0. 646^5 


4,65448 


[3-41151 






10 


; ^-73^7 


4 + 56506 


: 3—^Tl 




10 


0. 64519 


4*65584 


3- 4i 4^7 






30 


0, 73419 


4* 5 fi G74 


3- 2 34'4 




3^ 


0.643^3 


4-65713 


3 4*7-2 


■ 




40 


- □. 73261 


4*5***! 


3*1*75; 




+^ 


n, 6414 £ 


4-6 5 S(;5 


3,41976 






so 


0. 7i -*fn 


4. cr»tf 


j ;i _r jrt 




;i 


c. 641 1 1 


4- fi 59*K» 


3*42150 




43 




0, 72ipit* J 


v. : 7*77' 


1^442; 


53 


tf 


^6 jl>7 S 


4-6(jr:t 


3'4 2 5 i 3 






10 


0, 72760 


4/57341 


|.f*47** 




** 


n. 6 {^44 


4. G61 59 . 


'3-4*794 






10 


,°- 7*5*5 


4, $7tofl 


j. 2509; 




1^ 


r,6]7t 1 


4,6t* 39 l 


3.43064 






3^ 


0, 71430 


4- ^7 6 73 


3.1^4:8 




30 


, - 6 3i7^ 


4- 66525 


3-433^4 






40 


0. 72166 


4*57*37 


; . 2 1 7 5 9 




40 


0.63445 


4-66658 


,3.43633 






50 


0. 7 1 1 1 * 


4. *8oor 


5. 26 -*Q 




^ 


0. 6 1 1 it 


4.6679c 


?-4^7f 




44 


Q 


;. 71943 


4.58163 


_M64]H 


54 


O 


.r,;K,j 


4, 66922 


*3-44ijtf 






to 


0.7177s 


4- 5*^5 


3.26745 




1*3 


, 0*63053 


! 4.67053 


' 3-44404 






20 


0* 7 r 6 1 6 


4-5B4S7 


3. 2707i 




:j 


0,62919 


4-67(84 


j. 44670 






30 


c - 7H55 


.4. $%&4% 


3-1739* 




30 


0, 6278^ 


4-67314 


3-44935 






40 


0,71295 


4. 5&00& 


3. 27720 




4=> 


0. 6;6 ^9 


4.67444 


3.45199 






5* 


0,711*5 


4. 5S968 


i;-*?042 




50 


o, 62? if) 


4-^7 , ?;4 


?-4546i 




45 





3. 7C976 


4-59127 


3-iSii?, 


55 





o» &2403 


4.67703 


3-457^4 






10 


0. 70S 1 8 


l 4,592s,* 


|t*SM3 




10 


0* 62271 


4-67831 


• 3-4^9*6 






10 


0. 70660 


4-59443 


3, i^^i 




20 


o. 61142 


4-67961 


3.46147 






JO 


0. 7^T 


4, j^buj 


>*fjw 




3*> 


, 0, (110 14 


4. 680^9 


3,46507 






4* 


0, 70346 


4- 5975 « 


3.19657 




40 


0, 61HS6 


4.68117 


3.46765 


■ 




^0 


O. 70 MJ^ 


;. -oq 1 J 


l-^]:. 1 




S^ 


0, 61759 


4*^344 


3- 47024 




46 





0, 7^4 


4. tj-009 


3, JOi^O 


5 6 





0. 61631 


4- 6S47 1 


3.472*2 






10 


0,69879 


4. 60124 


l^STji 




10 


0* 6 1 506 


4.68597 


3« 47539 






10 


0,69715 


4*60378 


1,30^1 




to 


D, 613S0 


4.6^723 


3-47795 






3° 


0. 6957 r 


4.60531 


, 3* 31102 




Ji 


O, 61154 


4- 6SS49 


3.4B050 






4a 


0. 69418 


4-63*85 


3* 3* ?t J 




40 


O. 61119 


j 4.6S974 


3.48305 






5° 


r, 6956 c; 


4. 6.'&r< 


j.^lKio 




^ " 


0. 6ic=4 


4* 6cjo9£) 


3* 4*5*3 




47 





O. ttyllj - 


4, 60990 


3. 3 1 1 1 & 


57 





0. 6* S79 


4. 69214 


; 3-4^11 






10 


0, 681,62 


4* 61 141 


3-3 2 4H 




10 


0,63755 


4. 6934I 


3.49064 






20 


0. ASS 1 1 


4, 61191 


3-3*739 




20 


<-\ fi- fj ; j 


4-69471 


3-493*5 






30 


. 0. 6366o 


4-£i44 ? 


3-33^44 




3° 


0. 60508 


,4-^959? 


3.49566 






40 


c. 6S510 


4-61593 


3-33347 




40 


* 0. 603B 5 


■■4.6971S 


3.49S16 






16 


O* 6&*;6t 


4.6*741 


}■ V,H<) 




50 


0, 60161 


4, $9841 


3. 50066 




48 





O* ' - : 1 


4.61891 


1-3395? 


5^ 





0* 6014 j 


,4- 699 & 3 


,3-i°#4 






JO 


O* 68:64 


\ 4- ^39 


3*34*5*3 




13 


o.Gc^i'S 


1 4* 7c oS 5 


,3,50562 






10 


O.67916 


r 4,6uS: 


3-34^4? 




20 


0. 59896 


4.7010? 


3, 50^39 






33 


0.67769 


4*62354 


3*34 s 47 




3° 


0. 59775 


,4.70318 


3,51056 






40 


0. 67612 


4. 614ST ! 


3-35H4 




40 


,0,59654 


4.70449 


3.51301 






5° 


0, 67476 


4. 62627 


1- 1*4*0 




^0 


0. 5Q^4 


4. 70569 


3-5H47 




49 





oCbjfi** 


4. 6177 \ 


3-3^734 


59 


G 


0,54/414 


4/7^9 


3- 5 [ 791 






10 


0*67185 


, -j- 61918 


3,36018 




10 


3, 59294 


4,70809 


3- 5if>35 






20 


0.67040 


: 4* 6 %oh 3 


3, 36^21 




23 


-■■ V)K$ 


4,70928 


3,51278 






30 


, 0. 66896 


. 4- ^j 1c 7 


3-3^*3 




JO 


D. ^90^6 


4-7^H7 


3-52520 






40 


. 0.66752 , 


4-*33^ 


3. 3690 ^ 




40 


0, 5&V*7 


, 4*7^66 


3'5 1 7 6 ' 






5° 


: 0. 66609 


4*63494 


3«37i93 




5 :J 


0,58b! a 


4,71*85 


3-53°o» 





r 61 i 



Ta&lz XVI* For comparing the Latitude of a Ship at Sea from two Altitude-* of 




the Sun, Sec, 


i H U R. 


Iff, 


s* 


L....r -Ichp, 


Lfl£. Mtil. 


Logariih* 


M, 


, 


Log.^diip. 


Log, Mid- 


Lo^Linth, , 






Time* 


Time. 


lilting. 






Time. 


Time. 


RifmiT. 


a 


o 


0.58700 


4.71403 


3 .53*43 


10 


O 


0.51186 


4-77917 


1,66542 ! 




IO 


Ot^Si 


4*71^1 


3-534^ 




IO 


0.51086 


4.780-7 


3, 6^47 




20 


0. 5-461 


4-7i6i8 


i 3^ 537*1 




20 


0. 5 1 9S6 


4*78117 


3.66952 ' 




3^ 


0, 5S348 


4*7i7<5 


j 3S3959 




30 


o, 5 iS«6 


4,78117 


3.67156 \ 




4-' 


Or 5S231 


4.7^71 ■ 


3- 54*97 




40 


0.51787 


4-7^316 


J- 6 7359 




=o 


O. c S 1 i 5 


4.?tqHH 


. 3 ■ 54434 




50 


0. 516SK 


4-7^41^ 


?-67>&2 


I 


o 


0*571)99 


4. 71104 


3.54670 


11 





0. 5-5S9 


4- 7*5*4 


3* 6;- -76 




IO 


0.57883 


4.72120 


■ 3- 549=>5 




10 


0.51490 


4.78613 


3-67^67 




zo 


j. 5 --{j ri 


4-7i33S 


1 W5'4 ? 




10 


0,51392 l 


4*7871* 


3,6iJi68 




3° 


0.57653 


4,71450 


It 553 7 .5 




30 


0,51294 


4. 78609 


3*68369 




40 


0,57538 


4.71^65 


}. 5560& 




40 


0, 51196 


4,78907 


3^570 




5 n 


0. 57424 


4. -"ft 70 


u^Hi 




h 50 


O, : :.: vv 


4- 79004 


3- ^«770 ; 


1 





0. 57310 


4w-V9J 


J, 50074 


1 8 


L ' 


0.51 002 


4, 79 1 " •[ 


3- 6^969 ' 




to 


0. 57196 


4.7^907 


3.56^06 




10 


0. 50905 
0* 50B0S 


4,79198 


3.69269 




10 


0. 57083 


4 73020 


3*5 6e r 




40 


4*79195 


3*69367 




3° 


0* 56970 


4-73*3! 


3'5Mr 




> 30 


0,50711 


,4*79391 


3 . 69 = 66 ; 




40 


0*56857 


4-7^+6 


3* 56997 




4° 


O* 506 I 5 ] 


4*79488 


3* 69763 




=0 


c.^745 


4>?|t<S 


iv47*l& 




50 


0,50519 


4-7^4 


3.69961 


3 


■ 


0, 56633 


4-7347 c ' 


J-5T41J 


*3 





O.50423 


4. 796^0 


r 3.7015^ 




10 


O.565H 


4*7|w 


n-$?m 




JO 


0.50327 


4-7?":6 


3*70354 : 




1*1 


o, ' f 4 ; < p . 


4.73694 


3*57^ a 




20 


0.50232 


4w9«7t 


3- 7055 J , 




3° 


c. 56198 


4* 73805 


3- 5 Sr 37 




30 


0.50137 


4, 79966 


3-70745 ■ 




40 


0, 561S7 


4.73916 


3,58*63 




40 


0. 50041 


4. S0061 


3- 7*vp 




<- 


0. 5/1076 


4-74017 ' 


1.^589 




5^ 


0. 49947 


4. So. 56 


3-7"lS 


4 





O, £{966 


4. 74*37 : 


3-5 by H 


H 





0-498=2 


4.80251 


; 7^319 ' 




ro 


0.55856 


4. 74147 


3. 590 3 % 




10 


<N 49758 


4,80345 


3-715*3 




20 


0. 55746 


4 74357 


3.59161 




20 


c. 49664 


4,80439 


3.7I71& 




30 


G. 55637 


4. 74466 ; 


3. 594S6 




3^ 


0.49570 


4-^53 3 


3.71909 I 




40 


0.55528 


4-74575 


3-597^ 




40 


0* 49476 


4, tf o6z 7 


J. 72IO T 




=0 


0.554-19 


4 74684. 


3-5993Q 




5* 


0.49383 


4. S0720 


3- 71*93 


■5 





0,55311 


4- 7479 J 


3.60151 


15 





c, 49190 


4*BoSi- 


3- 71485 1 




to 


0. 55103 ■ 


4, 74900 


3.60373 




10 


0,49197 [ 


4. B0906 


3.72676 




10 


0.5^095 


4 7Scc8 


3.60593 




20 


0. 491^4 


4.X0999 


3.71^67 1 




30 


0,54987 


4.75 116 


3.6,^13 




3° 


0. 491M1 


<\ * B r 09 1 


3- 7 !057 




40 


0. 54880 


4.75123 


3.61032 




40 


0* 48910 


4. .Si e S ^ 


3-7,147 




; ■ 


o^477^ 


• 4- 7*1 10 


1,61251 




SO 


0.48828 


4.^1-" 


3-7^4^6 


6 


:-■ 


0. 54666 


■4^75437 


3. 61469 


16 





0,48736 


4*81367 


3-7^"5 




10 


0.54559 1 


4-75*44 


3* 61686 




ro 


0. 4S644 


4.8-41:9 , 


3-738T3 




20 


0. 54453 


4.756=0 


3*6*903 




to 


0.48553 


4,81550 


3.74001 




30 


0* 54347 


4-7S7^6 


3. 61 no 




33 


0.48462 


4. 8 1 641 


3.74139 




4* 


0, 54141 


4,7556; 


3,62336 




40 


0-48371 


4.S1732 


3- 74376 




^" 


0. ^4.1 36 


4.75067 


7.61551 




■ 50 


o.4Silk. 


4*^1823 


3- 74563 


7 





0. 5403 1 


4.76071 "j 


3. 61766 


i7 





c, 48 1 1 9 


4* -.■"■.!.} 


3- 74750 




EO 


0*53916 


4.76177 

4* ^'•-■' 1 


3, 629S0 




1 J ° 


Oi 4S099 


4.82004 


3*?493G ; 




20 


0. C 1$Z2 


3*63194 




- 20 


' 0. 4S009 


4# 82094 


3*75121 : 




30 


0.5371S 


4-7^3^5 


3. 63407 




30 


0*47919 


4.82184 


3- 75307 3 




4* 


0.53614 


4*7^9 


3.63620 




1 40 


0.47829 


4,81274 


3- 7549" 




;.;■ 


0.53510 


4-7659^ 


3 63831 




5° 


°* 47739 


4,82364 


3-75676 


a 





0. 53406 


4, 76697 


3- 64043 


iS 





0*47650 


4,81453 


3- 75*6o 




10 


°-5n*i 


4. 76800 


3.64154 




TO 


0-47561 


4,82=41 


3-7&*43 ■ 




20 


0.53100 


4. 76903 


3,64465 




ao 


0* 47471 


4.S2631 


* 3. 76227 J 




3° 


°* 53 c 97 


4.77006 


3 * 64675 




30 


0.47383 


4,^2720 


3.76409 \ 




40 


0.52995 


4.77108 


3,64885 




40 


0*47295 


4. S2S0S 


3- 76591 




5° 


, 0-^93 


4. 77i Jo 


3.6:094 




5° 


0*47207 


4*82^96 


,3-76774 


9 


-0 


0. 51791 


^773*1 


3*65^02 


19 





0,47119 


4* 82984 


1-76955 




10 


0*51690 


4-774 T 3 


3,6=^10 




10 


0.47031 


4, £3072 


.3'77i37 




20 


0.51=89 


4*77* T 4 


3,657(7 




zo 


0*46943 


4, 83160 


^3-773'* 




■10 


'.o- ;,:.-..' 


,4-77&U 


3*6=924 




3* 


0.46856 


4* 83247 


r 3* 77498 1 




4- : 


O, 5*387 


^4.77716 


3.66131 




40 


0.4 ''7 '".j 


-4,83334 


3-77bTS i 




50 


O. 52=S6 


4- 77«?7 


3.66337 




50 


o* 46682 


4.83421" 


3-77S58 '! 











C 


6i 1 








Tajli XVI, For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, fcc. 


i HOUR. 


M S. 


L-frftbfr 


Log. Mid 


Riii«. 


M. 


SL 


'--; l—f 


Ug. I4U 


Loguhfc. 






Ttmc, 


Tunc* 






Tim*. 


Time, 


Riling 


10 


o 


c*4*595 
0,46505 


4.13508 


3 7*037 


30 





' . 4 I 7 i & 


4-^*7 


3. 88 1 50 




10 


4-*3595 


3.78116 




10 


0-41640 


4.884*3 


3.88309 




1 lO 


0,46411 


4 IjSli 


3-7*395 




10 


O.4J564 


4.88539 


3.88467 




J* 


0.46315 


4-Bj7*B 


3*7*573 




30 


O.4J488 


4. w6 1 s 


3,88625 


I 


40 


0.46149 


4 S 3*54 


3* 7«75« 




40 


0,41412 


4. Hit}] 


3-88783 




50 


0. 4.6163 


4.8144"' 


3> 739=3 




50 


0.41316 


4*88767 


3. 88940 


11 





0.4*077 


4- '4M*3 


3.79105 


j« 





: . 4 r : *> 1 


4.vi4i 


3.89097 




10 


Q-4599* 


4.S4H 1 


3- 79*3* 




to 


0.41186 


4-88917 


3-89154 




20 


0.45907 


4-84196 


3-794F> 




10 


0. 41 f 1 1 


4-88991 


3-89411 




30 


0*45811 


4-B4lSl 


3*79*54 




30 


0.41036 


4- 89067 


3*89^67 




4o 


^45737 


4.B4366 


3*79809 




4=> 


0, 40961 


4**914* 


3, 8*713 . 




?° 


0.4*6-^ 


4*5i4r» 


1-79985 




5^ 


0.40S86 


4.89217 


J.^j<-q 


11 





0.45567 


4. ',45:1. 
4, 84610 


3.80159 


J1 





a. 40811 


4.89191 


3.9OO34 




10 


0- 454* i 


3-80334 




t° 


0. 40738 


4-893 6 5 


3.9OI89 




20 


0- 45399 


4-84704 


, 3.8o;o* 




20 


0*40664 


4-&9-V9 


3.9O344 




30 


0*45315 1 4-84788 


3, 80681 




30 


0*40590 


4-89113 


3. 9O498 




4* 


0,45231 


4- 84B7* 


3,80355 




4" 


•.-. 4?;r6 


4-89^7 


3-90*53 




5* 


C-4M47 


4.849$* 


t.^102^ 




5* 


r. 40441 


4-89661 


3- 90807 


n 





0.45064 


4-85039 


' 3. Mil 


33 





0.40 $63 


4-^9735 


3.90960 




ro 


0.44981 


4-85111 


3-81373 




io 


0*40295 


4- 89803 


3. 91 1 14 




10 


0,44898 


4,85105 


3*8-545 




10 


0,40121 


4- 89881 


3.91*67 




33 


0.44*15 


4'SsjSS 


3*81717 


JO 


0.40.49 


4*89954 


3.91410 




4^ 


0.44731 


4,85371 


3. 8 j 838 




40 


Tt 40076 


4. 90017 


3-9157* 




50 


0.4464^ 


4- "?4U 


i. 820SQ 




CO 


O.40OOI 


j. 90 fro 


3-9-7H 


** 





0.44567 


4,855^6 


3, H2230 


34 


. 


O.3993O 


4*90173 


3.91876 




10 


0.44485 


4.S5618 


3. 81400 




10 


0.398s? 


4. 90146 


3, 92028 




10 


0.44403 


4, 85700 


3-81570 




10 


O, 39785 


4-90318 


3-9*179 , 




JO 


0-44311 


4.8578* 


3. 8173Q 




3* 


O. 397 t 3 


4.90390 


J 9*33- 




40 


«* 44139 


4.85864 


3.81908 




40 


O, 39641 


4.90461 


3- 9*4»i ; 




So 


. 441 :5i 


4,8s94" 


3.83077 1 




5° 


O. 395^ 


4. 90s 34 


3^ 9**3* 


*5 





O.44077 


4. 86026 


3.8314O j 


35 





O, 39497 


4, 90606 


3.917^1 




io 


0.439^6 


4. 861C7 


3-S34'4 




to 


<>• 394*5 


4*90678 


3-9*93* 




10 


O.43915 


4 86*88 


3-835*1 




10 


°* 39353 


4-^750 


3-93081 




JO 


°'43S34 


4,86169 


3- 3 3749 




30 


0. yjiii 


4+90811 


3-93*3* 
3.93381 




40 


°- 43753 


4. 8&350 


3-83917 




40 


0.39111 


4.90891 




so 


0,4367; 


4. &64lO 


1.84^7 




5* 


-. ;ur 


4- ^0963 


3- 9353o 


ib 


$ 


<MJ5?3 


4<$4flQ 


3. ^4150 


36 


c 


0, 39069 


4*91034 


3. 93679 




!■ 


0.415H 


4- 86s~9o 


3.84416 




10 


0, 38998 


4* 91 1 05 


3. 93817 




ID 


0-43433 


4. 86670 


3 -8458 * 




10 


0,38917 


4,91176 


3- 93975 




3^ 


°-433<3 


4.86750 


h 84743 




3? 


0,33356 
0*33-36 


4.91247 


3.94123 




40 


0.43273 


4. Siit] 30 ' 


3-84913 




4* 


4.91317 


3.94171 




*Q 


0.43193 


4- 86910 


i.Sf^l 1 




50 


0.337*6 


4.911S7 


3*944*3 


*7 


C L 


t. 43114 


4- £6ySo 


3.35241 


37 





0, 3^646 


4*9H57 


3.94566 




I? 


0.43035 


4.87063 


3. 854C6 




TO 


0* 38 s 76 


4-9^5*7 


3- 947-1 1 




IC 


0.41956 


4,87147 


3.85570 




IO 


0. 3ft so6 


4-9 T 597 


3. 94859 




3 


0,41877 


4, 87226 


3' 8 5734 




30 


0. 38436 


4. 91667 


3.45005 




4° 


o-4*799 


4-87304 


3.85897 




40 


0, 38366 


4-9*737 


3*95-5* 




SO 


0.41721 


4,873^1 


3. B6nfio 




g 


,-. ^8:9'* 


4,91807 


3- 95*97 


H 





0.41643 


4. H7450 


3, i-36223 


38 


O 


0.38227 


4. 9,876 


3-95443 




to 


0.41565 


4.87538 


3.86385 




to 


0-38158 

0. 38089 


4,91945 


3*95588 




20 


rr. 41487 


4.87616 


3.86547 




10 


4.91014 


3*95733 

3.95878 




;•'"•• 


O. 4^409 


4. 87694 


3.86709 


: 


30 


0,38020 


4. 91083 




40 


0,41331 


4.87772 


3.86870 




;4* 


0. 37951 


4.91151 


3.96013 




{0 


0>4H53 


4,878*0 


3.8703* 




50 


0. 3788a 


4. quit 


3,96167 


-■9 





0,41176 


4.87927 


3.3719* 1 


39 





0.3731; 


4. 92190 


3-963' 1 




|0 


0, 42099 


4- 88004 


3-8735* 




to 


c - 37745 


4.9235^ 


3* 9*455 




to 


O. 410*1 


4-S8081 


v 37513 




10 


0,37677 


4.92416 


3,96599 




3° 


O, 41945 
0.41868 


4.83-5S 


3-87671 




,30 


0, 37609 


4* 91494 


3-96^41 




4° 


4.88235 


'3-8733* 




40 


C'3754 1 


4.92562 


3.9638s 




5° 


0.4*792 


4. 883 11 


3-S7991 




5° 


O" 37473 


4. 91030 


3. 97018 
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Table XVI, For computing the Latitude of a Ship at Sea from two Altitudes of 
\ the Sun, &c. 


i HOUR. 


M. 


S. 


Time* 


Log. MM. 
'1 imc. 


Riling* U 


S. 


Time. 


Log. Mid. 
Time. 


Logmth, 


40 



10 

10 

JD 
40 


0.37405 
0,37337 
0*37169 
0* 3710a 

o-37 '35 
0. 37068 


4.92698 
4, 92766 

4*9*834 
4.92901 
4,92968 
4>93°35 


3- 973'3 

3-97455 
3-97597 
3-9773* 

1,97880 , 


. *° 



10 

20 
3° 

4- 
50 


o.fjSjo 

0.33498 
1 0.3343S 
0.33178 
0.33318 
0.33158 


4-y 6 544 
4.^6605 
4.96665 
4.96725 
4,96785 
4.96S45 


4- 05304 
4,05433 
4, 05561 
4,05690 
4,058 I B 
4.05946 


41 


O 

10 

to 


0-37001 
0* 36934 
0. 36867 
0. 36800 
0.36714 
0*3*668 


4.93102 
4.93169 

4-93*3* 
4*93303 

4*933 6 9 
4- 93435 


3.9^021 
3.9S162 
3-9*3^* 
3- 9*443 
3.98583 
3-9*713 


5' 



10 
10 
3° 
40 

5° 


o*33'97 
0.33137 
0.33077 
0.330:7 
0.31958 
0* 32899 


4. 96906 
4.96966 
4*97026 
4.97086 
4.97145 
4. 97104 


4.06074 
4.06102 
4. 06330 

; 4-o6>57 
4.06584 
4.0671 1 


■ 4* 



10 

10 
30 
40 


0,3660a 
0.36536 
0. 36470 
0. 36404 
0* 36338 
0. 36171 


4.93501 
4.93-67 
4-93 6 33 
4-93 6 99 
4-937^5 
4-93*3; 


3,98*62 
3.99002 
3,99141 
3. 99280 

3-994*9 
3-99557 


y- 



10 
20 

3° 
40 

50 


o 4 31839 
0, 32780 
1 0.32710 
0.32661 
0. 32601 
0.32543 ' 


4- 97*64 
4*973*3 
4*973*3 
4-9744* 

4.97501 

4. 97^60 


4. 06838 
4,06965 
4.07091 
4.07117 

#•07343 
4. 07469 


43 



10 

3° 
40 


0, 36106 
0. 36141 
0,36076 
0,36011 

°-3594 6 
0. 3<S3 1 


4. 93S97 
4. 93961 
4.94017 1 
4.94091 
4-94157 
4*94122 


3. 99696 
3. 99834 
3-9997- 
4,00109 
4.00247 
4.00384 


53 



10 

IO 

30 
40 
50 


0,31485 
0, 31426 
c 31367 
1 0,31309 
0. 32150 
0.32192 


4-976i8 
4.97677 
4.97736 

4- 97794 
4*97*53 
4.97911 


4-°7595 
4.07720 

4- 07845 
4,07970 
4.08095 
4. 08220 ; 


r 44 

• 



10 
20 ' 
30 

4* 

<o 


0,35816 

0-357S 1 
0. I56B6 
0. 35611 
0. 3555S 
0, 35494 


4.94287 
4,94351 
4. 94417 

4-9448' 
4.94545 
4. 94609 


4.00521 
4.00657 

4* °°793 
4-00930 
4.01066 
4*01102 


54 



10 
10 

3* 
40 

5° 


0. 31076 
0. 31018 
0.31960 
0. 31901 
0. 31844 


4,979&9 
4, 98017 
4.9S085 
4.98143 
4,98201 
4.98259 


4.08344 
4. 0S46S 
4*08591 
4, 087 16 
4.08840 
4. 08964 


45 



10 

20 
30 
40 
5° 


o- 354?o 
0.35366 
0,35301 
0,351^ 
0.35174 
0, 351 10 


4. 94673 
4-94737 
4.94^^1 
4.94865 
4- 949-9 
4- 94993 


4- OI 337 
4.01473 
4,01608 
4,01743 

4.01877 ! 
4. 020 1 2 

4. cz 146 
4.02180 
4,01414 

4- °*547 
4.01681 , 
4. 02S14 


55 



10 

iO 

30 
40 


0.31787 
0. 31729 
0.31672 
0. 31614 
0.31557 
0.31500 


4.98316 
4. 98374 
4.98431 
4.98489 
4,98546 
4,9*603 


4, 09087 * 
4,09210 

4- 09333 ' 

4,09456 
4.09578 
4,09701 


46 



10 

ID 
30 
40 
50 


0.35047 

0- 349*4 
0.34911 
0. 34858 
0.34795 
0.34731 


4,95056 

4-951*9 
4- 95182 

4-93*45 
4.95308 

4*95171 


5* 



10 
20 

30 
40 

5° 


0.31443 
0.31586 
0.31329 ! 
0,31171 

O. 3 [ 1 1 1: 
0,31159 


4. 9^660 
4,987*7 

4-9*774 
4,98831 
4.988.87 
4-98944 


409823 
4,09945 
4,10067 
4* 10188 
4. 10310 
4. 10431 


47 


O 
IO 

to 

40 

to 


0. 34669 
0.34606 

°- 34544 

c. 344^.: 
0.34420 

0. 343*R 


4- 95434 
4*95497 

4*95559 

4.95611 

4.95683 
4- 9574i 


4, 01947 
4* 03c So 
4.03112 
4,03344 
4.03477 
4. 03 60S 


57 


Q 
IO 
IO 

* : ' 
40 
50 


0. 31103 
0. 3 1046 
0. 30990 
0. 30934 
0. 30878 
0. 30811 


4»99OO0 
4-99057 
4,99113 
4.99169 
4.99215 
4. 9918 j 


4. 10551 
4. 10673 

4.10794 
4.10915 
4-11035 
4.11155 


4* 




IO 

to 

30 
40 


0, 34196 
0. 34234 
IN 34172 
0,34110 

0. 34*04:.* 
0.33986 


4.95S07 
4.95S69 
4.95931 

4*95993 
4.96^55 

4,96117 


4.03740 
4.03871 
4, 04003 
4,04134 
4. 04165 
4.04305 


58 


O 

to 

IO 

3° 
40 

5* 


0. 30766 

G. 307IO 
O. 30655 
O. 30599 

0. 30544 

O. 304S8 


4-99337 

4-99393 
4,99448 

4- 995°4 
4-99559 
4.99615 


4.11175 
4.11395 
4-11515 
4.11634 
4- "754 
4.11873 ! 


49 

1 



10 
to 
33 
40 
5° 


0-339*5 
0.33E64 
0.33803 
0, 33742 
0.33681 
. 3 J*2 


4.^-1;': , 
4.96^39 | 
4.96300 
4, 96561 
4. 96411 
4.96483 


4. 04526 

4. 04656 
4, 047S6 
4,04916 
4. 0^045 

4- °5 '75 


59 



to 

ID 

3= 

40 

50 


a- 3°433 
0, 30378 
0,30323 

D, 30168 
O. 301I3 
0,30158 


! 4. 99670 

4- 99715 
4,99780 

4-99*35 
4. 99890 

4.99945 


4.11992 
4.12111 

: 4, 11129 
4.11348 
4.12466 1 
4.11584 



^^^^fiai 






1 


r 
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T a B f. e X VT . For campu t i ng 


the Latitude of a. Ship at Sea fr 


om two AJtitudc* of 






the Sun P &c. 












2 HOURS, 






M. c 


Log.{e!*p 


Log. Mui. 


L S^' M ' 


s. 


Log.|elip. 


Log. Mi J, 


LogifitK, 






Time* 


Time. 




Time. 


Timr» 


ttiGn^, 


o 


o 


O, JOlD^ 


5 * oorco 


4.12702 


10 





0. 26978 


5-W*5 


4. 19482 




10 ' 


0* 3004H 


5.00055 


4.11S20 




10 


0. 16929 


5.03174 


4* J 9>9° 


> 


;o 


A 19994 


5 . 00 1 09 


4,1293s 




20 


0. 26S79 . 


5.03224 


4* 19698 




30 


0* 19c. $9 


5. 00164 


4- i^5^ 




33 


0, 26810 


i^3 a 7S 


4, 19806 




40 


P. 19885 


5*002l8 


4.13-7^ 




40 


0,16781 


5.03322 


4*19914 




50 


c, 29831 


5-0017* 


4.11189 




t? 


0. 26711 


' 5-°H7i 


4* 1001 1 


i 





0. 19776 


5,00327 


4- '34** 


11 





0.26681 


5. 0342 1 


4.20129 




to 


0*19722 


^. cr jri 1 


4 ti«2i 




ro 


0.26623 


5*03470 


4. 20236 




10 


0- 1 9668 


5.004,5 


4.13640 




20 


0.26584 


5*05519 


4-20344 




3^ 


Pi 296^4 


- - , • 4.' r) 


4.127^6 




3° 


0,26535 


5.03563 


4.20451 




40 


0. 29560 


5' 00543 


4-l 3 lt71 




4* 


0. 264S6 


5.03617 


; 4* 20558 




CO 


0, 29*07 


5. OC596 


4, I39S8 




50 


0. 264 tS 


5. 05665 


4.2066; 


X 


1 


p. 29453 


5.00650 


4.14104 


ii 





0*26389 


5*03714 


1 4* 10 77i 




10 


^.19399 


5< 007^4 


4. 14210 




to 


0, 26340 


5,03763 


4- 20878 




20 


0, 29346 


1 5-OFJ757 


4.14336 




10 


0, 16291 


5.03S11 


4.20984 




' 3° 


0,29293 


5. 60S 10 


4*14451 




3* 


0.26244 


5.03859 


4* 21091 




40 


'-'- *v- •'*- 


5. 00864 


4. 14566 




43 


0. 16195 


5.03908 


4.21197 




5° 


1. ,Zi)1 1% !J 


5. 00917 


4. r.;r 0: 




: "' 


0,26147 . 


5* 03956 


4. 1 1 303 


J 





O.Z9I33 


5* 0097a 


4. 14797 


J 3 


O 


0. 26099 


5.04004 


4.21409 




10 


0.290*0 


5- 01023 


4- f 49<* 




IO 


0. 26051 


1 5-*4*5* 


4.21514 




to 


0,29027 


5.01076 


4. I5026 




20 


0.26003 


, 5,04109 


4.21620 




& 


P* 2K974 


5.0] 119 


4. r 5 140 




IO 


'*5955 


5.0414s 


4.H725 




40 


0, 1^921 


5,01182 


4.15255 




40 


0,25907 


5. 04196 


4,21831 




< V" 


0. 28^69 


^ pi £34 


4* mi** 




<io 


0.2*859 


5,04244- 


4. 2I956 


4 


D 


o.:^;iu 


5,0123.7 


4-1545^ 


14 





0,25811 


5.04291 


4.22041 




10 


0. 2U764 


5« Q H39 


4-15597 




1C 


0. 25763 


5* 0434^ 


4*11146 




20 


0* 1&71 1 


5.01592 


4- '57^ 




2C 


0,25716 


5.04387 


4.12250 




3° 


0, 18659 


5,01444 1 


4.1^24 




3* 


0.25668 


5^4435 


4- 11 35S 




,4° 


Q,*S607 


5, 014^6 


4-*5937 




40 


0,25621 


5.044s! 


4--H59 




>5° 


0.28554 


5. 01549 


4. 160*0 n 


CO 


0.25573 


5.04530 


4*12564 


5 





0.2*501 


5. 01601 


4.16163 | 15 





0.25526 


j- 04577 
5. 04624 


4. 2266S 




10 


c* 23450 


S* ol6 ^l 


4,16276 




10 


0.25479 


4*22772 




20 


0. tdjffl 


5,017c*; 


4.161*9 




10 


0. 25432 


5. 0467 - 


4.22S76 




30 


0.2H346 


5-oi7?7 


4.165^ 




3° 


°> zs$5 


5.0471S 


4, 229S0 




+ o 


0. 28295 


5. 01808 


4. 16614 




40 


0.25338 


5*04765 


4.23083 


' 


■ CO 


0.28243 


5*01860 


4.167:* 




CO 


O. 252qT 


5 . 048 1 2 


4* 251S7 


6 





0. 2tJl9( 


5. 01912 


4,. ikSjiJ 


16 





-5=44 


5,04^59 


4*23290 




I J 


0, 2SI40 


5* 01963 


4. 169^0 




(0 


0,25197 


5, 04906 


4**3393 




20 


1 » t$ S9 


5. 02014 


4* 1:362 




20 


0. 25150 


5-°4953 


4- 23496 




3° 


0, 18037 


5, 02066 


4-i?r5 




3 C 


0. 15104 


5. 04999 


4'*JS99 




■ 4'-' 1 


0.27986 


5. 02 [ 17 


4, 17235 




40 


0.25057 


5.05046 


4*23702 




? & 


0. 27935 


5.02168 


4. irvi6 




¥1 


C ► 1 ^O [ 1 


5.0^092 


4*11805 
4. 13907 


7 





0.17884 


5.02219 


4-175^7 


t? 


u 


0.24964 


5.05139 




10 


0*27833 


5.02270 


4-276fS 




10 


0.24918 


5.051S5 


4. 14010 




20 


0*17782 


5. 02321 


4*177:9 




20 


0. 24S72 


5,05231 


4, 24112 




JO 


0.17731 


5*02371 


4- * 78 19 




JO 


0. 24825 


5.05278 


4.242T4 




, 40 


0- 17680 


5. 02423 


4. 179?o ; 




40 


0. 24779 


5- G S3-4 


4.24316 




5 J 


0* 27630 


5,02473 


4. i£o6o 




50 


0. 24713 


5.05570 


4,^4418 


B 





0. 17579 


5.02524 


4.18171 


2* 





0. 146^7 


5.05416 


4-24520 




10 


0.27529 


S- 02574 


4.18281 




r 


0-24641 


5.05462 


4. 24622 




2fl 


0.2747$ 


5,02615 


4. 18391 






0.14595 


5*05508 


4-14723 




30 


1 0* 2742S 


5.02675 


4. 18530 




3° 


0.24550 


S*°$5tt 


4-14825 




40 


0.17378 


5.02715 


4. 1S610 




40 


0.24504 


5* 05599 


4* 24916 




5° 


0. 27317 


5, 02776 


4* t iS;i9 




5° 


0. 24458 


5.05645 


4*15027 


9 





0. 27x77 


5, 02826 1 


4. i^zi 


19 





0.24413 


5,05690 


4,25128 




TO 


e. 17227 


5- 0.1876 


4* 2S938 




10 


0. 24367 


5.05736 


4. 15129 




ID 


0.27177 


5.02926 


4. 19047 




20 


0.24311 


5,05781 


4-253?=* 




3° 


>, 27117 


5.02976 


4, 191^6 , 




30 


0. 14276 


5.05827 


4*25430 




40 


0.27077 


5.03016 


4,19265 




40 


0.24231 


5*^872 


4-^5531 1 




50 


0,27028 | 


5- °l^7S 


4*19373 




50 


0. 241 1! 6 


5,05917 


4-25 6 3i 1? 











r 


6$ 1 










Table tfVt. tot I 


computing the Latitude of a Ship at Sea from two Altitudes of 




the Sun, &c* 




, z HOURS. 


M, 


s. 


Log.jeUp. 


Lop. Mid 


Logarithm 


Mi 


S. 


Log. |e Lap. 


Loff.Mid. 


Log* rich. 


Time. 


Time 


Riling. 






Time. 


Time, 


Rtfng, 


20 





0.14141 


5*05962 


4-*573-" 


3° 





n. 1*555 


5.0*54* 


4-3i5*l 
4, 316.6 




(0 


o» 2409s 


5*06007 


4.25S31 




10 


0. 21 514 


5*oS^S9 




10 


0. 340| 1 


5*06051 


4.25931 




10 


0.11473 


5* 0863c 


4* J '7°9 




30 


0i 14OO& 


5*06097 ! 


4* 26031 




30 


0. 21432 


5.08671 


4. 31801 




40 


0.23961 


5.06142 1 


4* 26 131 




40 


O. 2 1 391 


5.08711 


431894 




5* 


O. 3 -'. r' : 


5. 06 1 9} 


4.26131 




50 


O, 21350 


5.0875* 


4.3198.7 , 


U 





o.j 1871 


5,061131 


4.26330 


41 





0. 1 1 309 


5-°* 794 


4.32079 




10 


6. 23827 


5.06276 


4.26429 




10 


O. 21169 


5*08834 


4.31171 




20 


0. 23781 


5.06321 


4.26529 




20 


O. 21228 


5.08875 


4*31164 ; 




3° i 


0.23738 


5,06365 


4.26618 1 




30 


0, 11 187 


5.08916 


4.31356 




4^> 


O.23695 


5*06410 j 


4.26717 1 




40 


0.III47 


5.08956 


4. 144S •' 




W 


0, 1764Q 


5. 064*4 ; 


4. 263 7.6 




?° 


O* 2Tlc6 


5. 08997 


4,32540 | 


M 





0*23605 


5- 0649a 


4. 16914 


3* 





0. ziobS 


5.09077 


4. 32631 




10 


0. 23560 


5*0*543 


4.17013 




[0 


0.11025 


5. "-907-4 


4*3*7*3 ! 




20 


0.23516 


5.06587 


4,27121 




20 


0* 109S5 


5. -911& 


4* 3 s * ' 5 J 




\ 3" 


0.13472 


5*06631 


4.27210 




30 


0. 20945 


5*09158 


4.319-6 




40 


0.23428 


5,06675 


4.2731s 




40 


0. 20905 


5. 09198 


4, 3 a 99? r 




^Q 


0. 133H4 


5.06719 


4. 27416 




<;o 


0, 20S64 


5.C921.G 


4- 33°B9 1 


*3 


O 


0*13340 


5*06763 


4-17514 


33 





0. 20824 


5.09179 


4.33180 i 




10 


0* 23296 


5. 06807 


4. 27611 




10 


0, 10784 


5.093 19 


4- 33*7* [ 




23 


o* 23252 


5.06851 , 


4**77io 




10 


0.20744 


3-09359 


4* 3336i 




J a 


0.43209 


5*06894 


4.27807 




}° 


0. 10704 


S* 0939s* 


4*33453 < 




4 J 


0- 23165 


5*06938 


4,27905 




40 


O.I0665 


5,09438 


433v43 




5° 


O. 21122 


5* 06981 


4# zdkOa 




5° 


0, 20625 


5. C94-? 


4.^654 


14 





O. 23O78 


5.07015 
5. 07068 , 


4> 28099 


34 





-J. 205 = 5 


5.09518 


4*33714 




TO 


O.23O35 


4.18197 




10 


0*20545 


5.09558 


4-33815 




IO 


0. 12991 


5.071x2 


4,28194 




10 


D. 205O6 


5* 09597 


4-319^5 




J° 


Q. 220.1$ 


5*07155 ' 


4.28391 




30 


O. 2O466 


5.09637 


4- 33995 




4° 


0,21905 


5.0719^ 


4. 18487 




40 


O. 204»7 


5,09676 


4.340B5 




*o 


O. llS6* 


5.07241 


4*^84 




*o 


O. 20j87 


5.09716 


4-34*75 


*> 





0.2l3j9 


5.071S4 


-i.. ::•'.■> 1 


35 





O* 20348 


5-09755 


4* 34i*5 




10 


0. :a7: : i 


5* P7328 


4-18777 




10 


0* 20109 


5* 09794 


4*34355 , 




20 


0. 22731 


5.07371 


4-18873 




10 


0. 2r>2<9 


5.09S34 


4*34444 , 




3° 


0, 11690 


5.07^13 


4- 28969 




30 


0. 10230 


5. 09873 


4-14:34 




40 


0,22647 


5.07456 


4, 19065 




1 40 


O. 2OI9I 


5*09911 


4* 34 6 *J 




so 


0. 22604 


<;♦ 07199 


4. 29162 




5* 


0. 20142 


5.09951 


4- 347" 3 m 


26 





0. 22561 


5.07^42 


4.192^ 


36 





0* 20113 


5. 09990 


4. 34802 




TO 


0*22519 


5.07534 


4*9J>3 




10 


0, 20074 


5* 10029 
5 . 1 0068 


4.34891 1 




10 


0* 21476 


5.07617 


4. 29449 




10 


O. 2OO35 


4, 349SO 




JO 


0.21433 


5.07670 


4 29 *44 




30 


O. 19996 


5. 10107 


4-35^9 : 




40 


0,22391 


5.077T2 


4**9639 




¥> 


O. T9957 


5. 10146 


4*35*5 3 




ijQ 


0.21349 


$. 077*4 


4- 1 97?^ 




5* 


0. 19919 


5. 10184 


4.3^2^7 


27 


6 


0.22306 


5.07797 


4. 19830 


37 





0. 19880 


5 . j 02 3 3 1 


4- J5335 




tO 


0.23264 


5*07839 


4**99*5 




10 


O. 19841 


5, 10262 


4*^5414 




IO 


0. 212*,; 


5. o^S^r 


4. 3,C02C 




10 


0, 19803 


5. 10700 


4. j- ill 1 




30 


••''. 711V- 


5.07923 


4,30115 




3° 


O. 19764 


5. 10339 


4.35^31 ; 




4G 


O. 2213^ 


5.07965 


4, 30209 




40 


O* 197^6 


5* to377 


4,35689 I 


"TT" 


50 


O.HO96 


5. 08007 


4.30104 




5° 


O* 196^7 


5. 10416 


4.2^7:7 i 


O 


0.22054 


5*08049 


4. 3039^ 


33 





O. I9649 


5-^454 


4.35^5 




10 


O. 2 20 1 2 


5.08091 


4. 30473 




10 


0, 19611 


j. 10492 


4- 35953 j 




20 


O.II97O 


S'^ijj 


4. 305*7 




10 


O. 1 95 ~* 


5* ^V? 1 


4')-^' < 




3° 


O.nqiS 


5,08175 


4.10681 




3° 


O. I9534 


5, 10569 


4,36118 ; 




40 


0, irS&7 


5.08216 


4.30775 




4*> 


o, T9496 


5. 10607 


4- 36216 




*o 


0. ii34? 


5, 0825 3 


4* 30869 




5° 


o< 194 3 


5*10645 


4-3*K'3 


*9 


Q 


0-21803 


5. 08300 


4.30963 


39 





0. 1 , ; .0 


5. ic()^3 


4.36391 




tO 


0.21762 


5.08341 


4. 31056 




10 


0. 19382 


5. 107; 1 


4. 3647S 




20 


0. 11720 


5,08383 


4. 31 150 




20 


0. I9H4 


5, £0759 


4>tf$b$ , 




3D 


0*21679 


5.^3414 


4,31143 




*o 


0. J 9 306 


5.10797 


4.36653 




40 


0*11638 


5*08465 


4- 3*337 




40 


0. 19269 


5. 10834 


, 4. 36740 




SO 


0* 11596 


5.08507 


4,31430 




5° 


0. 19231 


5, £087* 


4- 3*827 



Table XVI, 



f <*6 3 ____ 

For cumju^ng the Latitude, or a Ship stt oca from two Altitude of 
Hi* Sun, &c. 



* HOURS, 



M, 



4' 



4- 



4J 



44 



45 



4* 



4y 



30 

4 



I 
40 



4° 



40 
so 



o 

10 

JO 

40 



20 

40 
*0 



30 
40 

5° 



L03.fr ebp, 
Time. 



9'9i 
91 ;b 

9 Si 

V-4T 

g.v6 



Tim* 



%b8 
*>43 



Sti, s 



S4S& 
^4^ 

S37K 

K^4i 



bjo6 
8269 

^197 

£124 



fcofey 
£053 
8017 
79^' 
7945 

7uOq 



7874 

7**3 
73 >i 
77*7 
7HT 
7*0* 



7'>oo 
7625 
759c* 
7554 
o'9 
?4*4 



7449 
74 '4 
7^79 
7344 
/309 
7*74 

7*39 

7^5 

7170 
7M5 
71^1 
706 b 



091 j 

"947 
C9S5 

loun 



.1- 
1 17; 
tic* 
J 246 
US, 



'357 
T.?94 
1441 
14'j^ 

IMS 



16(5 

16S8 
1745 
1761 



1^4 
1S70 
1906 
1941 
197*) 



2014 

2CJJO 
2©46 
21 22 
U5S 
2IC)4 



2 2.-.IJ 

ijor 
1336 

J 4^7 



H43 

*549 
2^4 

26:9 



i6s$ 

*7*4 
1759 
*794 
28*1) 



2*64 
1963 



I 



4.36913 

4*7~*7 

4- «7':j 
4«Ki*a 

4- *7U6 



4- 3741^ 

4- 375'* 
4. 37G-4 

4.37690 
4-377-6 
4- 37^3 



4- *7v4* 

4.3S119 
4-3S2-4 
4-3^89 
4-lSr* 



4. 38459 
4-3SS44 
4.38^9 
4- 3^7'4 
4- 3*799 
4* sfi£54 



4-3" ■?*■* 

4-39H7 
4.39211 

4- 393*5 
4< 39^9 



4-39473 
4-39557 
4-39H' 
4-39^-5 
4* 39^* 
4- wn? 



4-39975 
4, 40058 
4.4014; 
4*4022% 
4, 40308 
4-40391 



4- 4^474 
4-405^6 
4-40639 
4.40751 
4.40S..14 
4.40^6 



4- W>9 
4.4x051 

4-4'H3 

d- 412 . 
4*4**97 

4- 4F i;70 



4,4146] 

4.41624 
4,417-6 
4-4iry- 

4-4>b&ij 



M* 



50 



5* 



53 



54 



55 



57 



5* 



59 



imf. 



IB 



c. 17031 
0, 16997 
0, 16963 
c. 16928 
o. 16394 



o. 16&16 
-■• 10792 
0, 16758 
0. 16714 
0. 16690 
a. 1 66 56 



o, 16621 

oa6533 
0,16554 
o. l6,*o 
o. 164S7 
D. 164*3 



o, 16419 
0. 163SG 
o. 16351 

0,16319 
0. 162S5 

. 1 62 $ 1 



o. 16219 
0. 16186 
0.16152 
a. 16119 

o. 1 60S 6 
a, 16-1*1 



1&020 
NS9 S 7 
*5954 
1 59M 
[5888 
15856 



0. 15813 
0, 15790 
o, 15758 

0.157*5 
0,15691 
0. 1*660 



. 1561S 
>5595 
'55*3 

,15530 
.15493 

- W''i 



o-*54H 
0. 1 5402 

0,15370 
0,15338 
o- 15306 

0. 15174 



o. f 5242 
0. 15210 
o, 15178 

O. (::_:■. 
O.I5H5 
D* ISOSj 



hag. Mill 
Tim*. 



13071 
13106 

13140 

»!»7S 
13109 
13143 



5,13277 
5.13511 
5- '3345 
5* '3379 
5*>34'3 
5-'3447 



5* I34S« 
S- US'* 
513549 
S-t3583 
5.13616 
5-13650 



5^36>S4 
5*'37'7 
5' >375i 
5-I37S4 

5. J3B18 

M335' 



5. 138S4 
5- '39"7 

5- I 395 I 
5,13984 
5. 14017 
*. 14150 



14083 
14116 

14149 

141 Si 
14-1 ^ 

14147 



14283 
14313 

H345 

14378 
14411 
14443 



*447* 
14508 
14540 

14573 
14605 
146*7 



5. 14669 
5.14701 
5- M733 
5-K705 
v 14797 
5. 14^9 



5.14861 
5. 14893 
5- '49*5 
5- 14957 
5>i49«^ 
5, 15020 



Lo£ttruiu 
Kiliag. 



4.419^ 

4*4-°3« 
t-4-( ~ 
4-4 a *93 
4*4^*74 
4-4^355 



4-4*435 

4.41516 

4-4^597 
4,42677 

4-4"^ 
4-4183^ 



4-4*9»8 

4-41998 
4.43078 

4-43'5« 

4-43*35 
4-4T3'3 



4-4339* 
4-43477 
4*43557 
4,43636 
4«43?i6 
4^41795 



43^74 
43953 
44031 
44111 
44190 
44269 



44343 
44416 

44S°5 
44583 
44661 
44740 



4, 448 1 3 
4,44896 

+ 44974 
4.45051 
4,45130 
4- itiOfl 



4 . 45 1 &6 

4- 453*3 
4,4*441 

4- 455^ 
4^ 45596 
4.45673 



45 75° 
45827 

459^4 
4598i 
46053 
46135 



4, 46212 
4. 46289 
4.46365 
4.46441 
4.46518 
4.46595 





- 






c 


67 J 










Table XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Suit j &c. 


3 HOURS. 


M. 


S, 


Log^rhp. 


Log, Mid. 


L(>L f .uit!.- 


M 


S. 


L*ijH*%. 


Lett. Mjj. 








Time* 


Time, 


Rifing, 


HI. 




Tfmr. 


Tim < 


o 





0*15051 


5.150*2 


4,46671 


IO 





0. 131^7 


5. iftSni 


4* > : i 9 I 




IO 


0. IJCIO 


5.1S0S3 


4.46747 




10 


>- 13*0$ 


5- 16* j 5 


4. $ ft t *l 




2Q 


o. 149K3 


W5"S 


4. 46 -i 2 3 




20 


0-13179 


j.iuyn 


4. U1.3 




3° 


0. 14957 


5- iSH 6 


4, 4 -■■' . 




30 


0. 13150 


5*^'?^ 


f? [ r' 




40 


0. 14016 


5-*5'77 


4,46975 




40 


0. 1 3 r 2 1 


i.i63ii 


4. 51,^6 




50 


O. 1 ^ .-■:i.i 


5. i 52^9 


4.47^1 




"0 


0. ncirij 


^. i-ci.' 


4-'^7 


i 





0. 14063 


5.15140 


4-47*17 . 


J 1 





0, 1 3064 


5^7339 


4-?'^9 




IO 


0. 14852 


5,15171 


4-47-^5 




10 


0,130^5 


5,1706s 


4. $\hia 




|0 


0, 14800 


S-*$l°l 


4*47173 ; 




10 


0, 1 1007 


5, 17096 


4. jfifi'si 




30 


0. 14769 


i**sm 


4*47354 




30 


0,1297s 


5. 17125 


4*!'m 




40 


O. 147 3S 


$-nV>$ 


4*474P 




40 


0. 1*9 so 


5.1715? 


4-5^^4 




5* 


0. 147*7 


5-*S39 fi 


4.47505 




5* 


0. rig: t 


* *f & 


4.^95 


i 





0. 14676 


5. 1 ^42 7 


4. 47 5S0 


11 





0.12^3 


5.17^0 


4. -yiybb 




1 :■ 


0. 14645 


S-'54S8 ; 


4,47656 




10 


o. 12*164 


5-17^19 


4* 5*° 37 


: 


10 


0* 146 [4 


S*'S4 S 9 


4-477]i 




2D 


0.1^36 


5- 17-67 


4-511-7 




3° 


0,14583 


5.15510 


4- 47^^ 




30 


0. 11b -7 


5. J729S 


4.5U7S 




40 


0. 14551 


5-I555 1 


4.47SS1 




43 


0. 11779 


5'7U4 


4,-2149 


' 3 


5° 


O, ! 4- ■ T 


^titf* 


4.47956 




50 


0. 127^1 


5. J735 1 


4-^(19 





e« 14490 


5.156x3 


4.4S03: 


«3 


O 


0. 12723 


5. J7jSo 


4.513^. 




10 


0,14460 


5-15*43 


4.4S1CO 




JO 


0. 11695 


5,174^ 


4. 524b' 




10 


0. 14429 


5.156-4 


4, 43 1 So 




IO 


0. 12666 


5*174.7 


4. ^2;m 




3^ 


0, 1+1Q& 


5, J 5 705 


4-4 s ^5 ! 




30 


0. 12638 


5.17465 


4. 52^01 




40 


0, 14363 


5- '5735 


4.4S330 




40 


o r 12610 


5* r 749^ 


4-5^7* 




5" 


0, J4H7 


5. itftft 


> 4-4&P4 




$Q 


0- tuSi 


5. 17521 


4* -1741 


4 


■-• 


0.14307 


5. 15796 


4-4^479 


14 





0.12554 


S- >754fl 


4. ;2rfn 




10 


0*14276 


5.15827 


4*4^553 




io 


0. 12526 


1 5. 17577 


4, 523S2 




20 


0. 14146 


5-"SS57 


4.4862" 




20 


0. 12499 


5. 17604 


4,52951 




1° 


0,14215 


5. 15V.0 


4,48701 




30 


0. 1H71 


5.17631 


4.53022 




<P 


0. I41SS 


5.J59^ 


4.48776 : 




40 


0. 12+43 


5. 17660 


4- 53 r 9* 




iit 


0. f4i r: 


5.1*91** 


4. 4$eto 




JC 


0. 124T^ 


JM7^S 


4. s^rfiz 


S 





0. 14124 


5. 15979 


. 4.4*924 


15 


O 


c, iiji*y 


;. 17716 


4- ^315* 




ID 


O.14094 


5. 16009 


4.48993 




IO 


O. H360 


5* l 7743 


4. 51jor 




IO 


O. 14064 


5.16019 


4*49-7 r 




IO 


O. Il]3l 


* 1777 T 


4'5'?7i 




30 


0.14054 


5. id- V, 


4- 49145 




30 


O. I2305 


5. 177^ 


4-5?44^ 




40 


0. 140*>4 


5. 16099 


4. 49119 




40 


D, 12277 


5. 1751c 


4* 535 to 




5* 


0. M171 


5-I6I19 


4. 4929* 




■-" 


o. i;;i 1 


^i?S;4 


4- 53579 _ ! 


L 





0.13944 


5. i6j ;.j 


4-49JVJ 


16 


O 


O. 12221 


5.17^1 


i 4- 53H« 




10 


0. 13914 


5,16,^9 


4.4944: 




10 


Oi 12195 


5. 17905 


4-5-'7^ 




20 


0. 13SS4 


5.16219 


4.49^' i 




20 


O. JH67 


5.17936 


4-53787 




JO 


o, 13854 


5. 16149 


4-4»^6 




3* 


O, 11143 


5, (7963 


4.^^^ 




40 


0.13H14 


5*16279 


4.496^ 




40 


O. 121 J 3 


5.1799^ 


4-539^5 




50 



0. 1-J7Q4 


5,16309 


4« 497?1 




5* 


0. iir^<; 


5 ,f8orS 


4- > j22* 

4. 54c 03 


7 | 


0. 13765 


5.16333 


4.49806 


i? 





0. 12^ 5 a 


5. 1804^ 




10 


0. 13735 


5.1636a 


4 -4.9 s 79 




to 


0, 1 203 J 


5,1507* 


4-54131 




20 


0, 13705 


5. 1639B 


4.47951 




20 


O. IIO04 


S. tSi=9J 


4.541.-1 




JO 


0. 13676 


5,16427 


4.50025 




3a 


O* II977 


5-tSu6 


4- 54- 5 9 




40 


0. 13646 


5.16457 


4, 50098 




40 


0. 11949 


<- r8n4 


4. ^43^, 




50 


0, n6I7 


5,16486 


4. {orfi 




g 


O, Ut}:i 


5. 181M1 


4- <;44^7 


. * 


°-*35^7 


5.1651b 


4.50243 


[ft 





O. 1 1 09 1 


5,i8ioS 


4-5+4 75 




10 


0.135^8 


5* i fi 54 > 


4.50316 




10 


0. [?$6d 


v'5"i 


4- 5454 + 




20 


0.1352$ 


5- 1*575 


4, 50388 




;■ 


.0. 1.342 


^.iSt6i 


4, =46 r \ 




30 


0.13499 


5,16604 


4.50461 




P 


0, I 1$ 1 5 


5,1^288 


4. 54680 




4 D 


O. I347O 


5.16633 


4*50533 




40 


0, 1 17SB 


5-«|3'S 


4* 54749 




5* 


0. 13441 


5.16661 


4.^0605 




5* 


0. f 176 f 


5.18^^ 


4*%J*'7 


9 


c 


a, 134 j 1 


5. 1669*1 


4,5-677 


19 





o.i 1734 


5. iS 5 $9 


•M+W5 




10 


0. 13381 


5. 1671 1 


^5°75 a 1 




10 


0. 11708 


S, 18^95 , 


4-54953 




20 


c- 1335s 


5,16750 


4, 50^11 




20 


0. 1 r68r 


^.i«4ii 


4.550:1 




3° 


0.13324 


5.*6779 


4. 50894 




30 


0, 1 1 ' ■ ' 4 


5.18449 


4.^5:39 




4c 


0.13195 


5. ifiiji. ;i 1 


4. 5096 & 




4=. 


O. I III 2 1 


5-^475 


4*5i'57 ! 




50 


0. 13166 


5'*6*j: 


4. 5103^ 




T*" 


u. 1 1601 


5. 1H502 


4*i>**l 



iz 











r « i 










Table XVI. For computing the Laritude of ; 


1 Ship at oca from two Altitude* of 




the Gmi, &"C 






3 HOURS. 


M. 


i 


I*fc|*y 


LofrMuL 
Tunc 


Riling. 


M. 


S. 


3g 


Los. Mid.. 
Time. 


.Logarithm 
Riling. 


10 


o 


0-11575 


S- 1851I 


4*55*93 


i*> 





0. 10053 


5. 20050 


4-59*44 




JO 


V.M^-, < 


5-"&555 


4-553*° 




10 


0,10019 


5. 20074 


4*593p8 




13 


0, r f 531 


5. 1*581 


4*5S4*& 




10 


0. 10005 


5,1009s 


4-5937* 




70 


0.11495 


5.1S608 


4*5549* 




30 


0.09981 


5. 20121 


4-5943* 




40 


0. 11469 


5.18634 


4-555*3 




40 


0.09957 


5. 20146. 


4, 59500 




50 


0.11441 


5, 1*66' 


4 + Ktf\o ' 




50 


O.Oq^H 


5. 10170 


4. 59*64 


at i 





0. 11416 


5.18607 


4.55698 


ji 





O.O9909 


5.10194 


4.59617 




10 


0.1 j 390 


5-"*7iJ 


4* 5S7*5 




10 


O- Pgitj 


5.10118 


4-59*9* 




JO 


0. 11364 


5.18739 
J. 18785 


4*5*831 




10 


O, O9861 


5,10142 


4* 59755 
4*59818 




JO 


0.11338 


4-5S9 co 




30 


0. 09837 


5.10166 




4* 


0.11311 


5-18791 


4- 519*7 
4. 56034 




40 


0,09813 


5. 10290 


4-59881 ! 




*o 


0. 11185 


5, iH^iS 




1 5° 


O. O9789 


3.10314 


■V 59945 


il 





0.11259 


5.18844 


4.56101 


3* 


d 


O.O9765 


5.10338 


4.60008 




ro 


0.11133 


5.1S870 


4,56168 




10 


0*0974* 


5,10361 


4. 60071 




10 


0, j 1107 


5.18896 


4«5* 2 35 




10 


0.09718 


5.10385 


4-60135 




3^ 


0. iiiSi 


5.1S9ZI 


4, 56301 




30 


! 0.09694 


5.10409 


4.60198 




40 


0.11155 


5.18948 


4. 5*3*3 




4o 


1 0.09670 


5^*433 


4. 6016 j 




CO 


i.luio 


5.1897, 


4* wn 




50 


0,09647 


5. 104*6 


4.60324 


*3 





O. II 1 14 


5.18999 


4.56501 


5J 





0.09613 


5.104^0 


4-60387 J 




10 


O, T IO7S 


5,19025 


4. 56568 




10 


0.09599 


5.10504 


4. 60450 




±0 


O. 11 ;: 


5*19^5' 


4.56634 




10 


0.09576 


5.10517 


4.60513 




;- 


0. 11027 


5. 19076 


4*5*701 




3^ 


0. 0955* 


5-20551 


4. 60576 




4* 


O>1100l 


S-igios 


4- 5*7*7 




40 


0.09519 


5.10574 


4.60639 




*o 


0. 10Q75 


5. 19I1U 


4- <68h 




*o 


0,09506 


5.10*97 


4- 6070 T 1 


= 4 


Q 


O. 10930 


5 19153 


4- 5*903 


34 





0,0948* 


5.10621 


4. 60764 




TO 


0. 10914 


5*i9i79 


4. 56966 




10 


0. 09459 


5.10644 


4. 60817 




io , 


0. 10399 


5.19104 


4. 57031 




10 


0-09415 


5,20668 


4-*o8*jo 




3& 


0. L * 


5. 19130 


4. rjoqB 




30 


0.09411 


5.10691 


4.60951 ! 




40 


0. 10848 


5-19*55 

5. iniSi 


4,57164 




40 


0.09389 


5. 20714 


4. 6toi 5 | 




F J 


0, 1^812 


4-57*30 




50 


0. 09366 


5.10737 


4-61077 f 


*J 





0. 10797 


5^9io6 


4^ 57*9* 


35 





0.09343 , 


5. 10760 


4.61139 




ro 


0. 1:1771 


5-191*1 


4-573*i 




10 


0.09319 


5 . 10784 


4- 61101 




20 


0.10746 


5. 19357 


4*574*8 




10 


0. 09296 


5, 20807 


4.61264 




v- 


0. I0T1I 


5. i<i3ii 


4-57494 




30 


0.09173 


5.10830 


4.61326 




4:' 


Oi 10696 


5. 19407 


4-57|59 




40 


0.09150 


5.20853 


4.6138S 




5& 


O. loft?! 


5.19431 


4' J7**1 




ir? 


0.09127 


5.10876 


4.61450 


*6 





0* 10646 


5* '94<7 


4. 5769^ 


3* 





0.09104 


5. 20899 


4. 6 15 11 




id 


0. 106:0 


5.195°* 


4- 5775* 




10 


, 0.09181 


5. 10921 


4.61574 




i. 


0,10575 


4.57811 




10 


0.09158 


1 5-*°945 


4.61636 




3<> 


o. 10570 


5- '9533 


4- 17886 




30 


0.09136 


. 5. 10967 


. 4-* 1*98 




40 


0. 10545 


5.1955& 


4«J795* 




40 


0.09113 


5 - 10990 


4.61760 




5<= 


0* 10520 


5. 195*3 


4.5*017 




50 


0.09090 


5. iron 


, 4- 61822 


*7 





0* 10495 


5.19608 


4* 5 80S i 


37 





0. 09067 


5.21036 


4.*i&*J 




10 


0,10471 


5,1963; 


4- 5 s *47 




10 


jo. 09044 


; 5- 11059 


4«*i945 




to 


a. 10446 


5<»9 6, f7 


4.58111 




10 


0.00011 


4, 62006 




33 


0. 1041 r 


5. 196K2 


4- 58177 1 




3° 


0. 0S999 


1 5.21104 


4.62068 




4° 


0. 10396 


5- T 9?°7 


4,5854* 




4o 


0.08976 


5* 11 117 


4* 62129 . 




g 


O. TO371 


5-'97H 


4- $8407 




50 


0.08954 


P JT149 


4.61191 


iS 





O.IO347 


5. I97>6 


4^5^471 


3* 


1 


0. 08931 


5.HI71 


4.622*5* 




10 


O* I03H 


5.19781 


4* 5^53* 




TO 


0.08909 


5.HI94 


4.6,313 




;o 


O, IOI97 


5. 19806 


4,50*601 




IO 


0. o88£6 


5.II2I7 


4,61375 




JO 


0. T0171 


5-19*31 


4* 58665 




3° 


0.08864 


5.21239 


4-**43* , 




40 


0, 1014$ 


5.19855 


4.5S730 




! 4° 


< 0. 08S41 


5.21261 


4.61497 




5* 


O, TO! 14 


5«»'/«-9 


4-58794 




5° 


[©. 08819 


5. H1F4 


4,64,558 


; *? 





0-10*91) 


5.199c* 


4.58859 


49 





1 0. 0S797 


5. 21306 


4-^619 




[O 


c. 10175 


5.19928 


4-589*3 




to 


0,08774 


5.21319 


4. 6i£Bo 




io 


O. IO15 1 


5.1995* 


4.589^ 




20 


0.08751 


5.H35' 


4-*i74I ' 
4- 6i$oi 




P 


O. 101l6 


5.19977 


4-59051 




30 


0.08736 


5' "373 




4c 


o> ioioi 


;. 2^01 


4-S9M6 




4o 


o.oBfrg 


5,11395 


4.61863 


L_ 


SO 


0*10078 


5. 10015 


4.5918c 




jo 


0,08686 


5.21417 


4. 61913 































t &> ] 








Table XVI, For computing the Latitude of a Ship at Sea from two Altitude* of 




tlie Sua, &c. * 


1 HOURS, 


M. 


s. 


i-og-i* lap . 
Time, 


Log* Mid* 
Time. 


Logurith, ' 
Rifin^ 


M* 


S. 


Log.Jcfcip, 
Time, 


Uog* Mid,; 
Time, 


Lnganth. 

Riling 


40 





0. c 3664 


5.11439 


4.62984 


i* 





0- 07397 


5.22726, 


4-**S3^ 




10 


0.0864; 


5*21461 


4* 6 J°45 




10 


O.C7377 


5- «7i* 


4. 66 j 41 




10 


0* 0B619 


5* H4*4 


4*63105 




20 


0,07357 


5. 21746 


4* 66^14 - 




30 


0,08597 


5* 11506 


4. 63166 




3- 


0.073,7 


€".22766 


4* 66702 




1 4° 


0,08575 


5.11518 


4* 63126 




■¥> 


0. 07317 


5.117*6 


4. 66760 




50 


0,08553 


** 11*1*0 


4,6,287 




jo. 


0,07197 


*. 12806 


4-66*17 


4* 





0,08511 


5.11572 


4- 6 3347 


5 1 





0-0727; 


5* 12326 


4.66874 j 


to 


0,08510 


5-**"593 


4- 634^7 




10 


0.07257 


5.11846 


4. 661/ j 2 




20 


0.0848! 


5* 1 1 6 1 5 


4,6346s ' 




*C 


i:.C72 3 7 


5.22S66 


4. 661489 ] 




3° 


0* 0^46$ 


5.1.637 


4.63518 




3 n 


0.07117 


5*21886 


4-67046 




40 


08444 


5,11659 

5*2l6§T 


4*63588 




40 


c 07197 


5. 21306 


4. 67103 




5° 


0,08412 


4-63G4S 




5° 


c.cri-S 


5.12915 


4.6716c ! 


4* 





0* 0&40 1 


5. 21702 


4.657c* 


5 i 





0.07E58 


5.21945 


4,67217 


10 


0* 08579 


5,117*4 


4-*3^8 




JO 


0.071,8 


5,12965 


4.67274 I 




10 


0,08357 


5*11746 


4*63828 




20 


0*07119 


5.11984 


4- fi 733i \ 




3° 


0,08336 


5*11767 


4*63888 




3& 


0. 07 09 9 


5,23004 


4.67388 




40 


0.0B314 


5, 2 E 73t> 


4.63948 




40 


o- 07*379 


5.13014 ■ 


4.67445 




5 n 


0, 0829$ 


5,118m 


4.64008 




5 C 


0. 0706c 


J' *JP#1 


4.67*01 * 


43 





.>, L'ii.71 


J*2J«31 ! 


4.64068 


53 





0,07040 


S-*J°&3 


4,67558 ) 


10 


0.08150 


5.11853 


4.64127 




10 


r* 0701 r 


5*13082 


4.6761* , 




10 


0. 08118 


5.H875 


4.64187 




*o 


o*o;o5i 


5.23101 


4.67671 




30 


0*08107 


5,11396 


4, 64146 




3 d 


0.06982 


5.13m 


4-677 *» ! 




40 


0,08185 


5.21918 


4. 64306 




40 


0.06962 


5 ll l | 4i 


4.67785 




50 


0.08164 


5.219,9 


4*64365 


so 


0.06943 


-.i-i'.r 


4*167841 


44 


c 


0.08143 


5- 21960 


4.64425 


54 


G 


0.06923 


5.13IS0 


4.67897 :' 




13 


0, 0S121 


5,21982 


4.64484 




10 


0, c6qc4 


5,13199 


4**7954 ! 




20 ' 


o.eSico 


5.11003 


4. 64544 




20 


0.06SS5 


5.23118 


4. Glojo 




i* 


0*08079 


5.22024 


4. 64603 




30 


0.06865 1 


5.23238 


4. 68066 




4^ 


0.08058 


5-1-045 


4*64662 




40 


0. 06846 


* *3*S7 


4,68123 




50 


0.08036 


?, 12067 


4-647M 




5° 


0*06^27 


v 13 2 ?6 


4,68179 


45 





0, 08015 


5,22088 ■ 


4.64780 


55 





0.06808 


5.23195 


4.68135 \ 




ip 


0*07994 


5.21109 


[4.648,9 




10 


0. 06789 


5-*33-4 


4. 68191 i 




23 


0.07973 


5.11130 


4.6489S 




2D 


0.06770 


5-13333 : 


4-68347 




3 d 


0,07952 


5- a H5 J 


4.64957 




IO 


c* 06751 


5- l 335 1 


4.68403 t 




40 


0*07931 


5.21172 


4.65016 




40 


0.06731 


5**3371 


4.68459 j 




50 


J 0.07910 


5-— r 93 


; 465075 




?o 


0*06712 ' 


5-113*' 


4. 68 r; r % 


4* 





! c. 07889 


5* 11214 


4*65134 


s& 





0.06693 


5.23410 


4,68571 ; 




10 


0,0786s 


5.22235 


14,65193 




10 


0.06674 


5.23429 


4. 68627 \ 




10 


■ 0.0784S 


5.22155 


|4*|$*|« 




20 


0. 06656 


5**3447 


4- 6868 z 1 




3° 


0.07817 


5. 2=176 


' 4,65310 




30 


0. 06637 


5.23466 


4. 68738 \ 




40 


o. 07806 

0.07785 


5.22197 


1 4, 65369 




40 


; 0.06618 


S*i3485 


4- 68794 \ 




5° 


5,11318 


4,65417 




-^ 


: o.o6^9<j ' 


5 ■ 11 504 


4* 68^49 


47 





0.07765 


5*2233* 


4.654K6 


57 





< 0. 06580 


5*13513 


4.68905 1 




J 10 


0.07744 


5- "359 


|4- 6 5544 




10 


1 0*06561 


5*13541 


4.68960 




- 10 


to. 07713 


5.22380 


4.65601 




20 


: 0.06543 


5. 135 & ° 


' 4*690*6 




30 


Op 0;703 


5. 11400- 


1 4.65661 




30 


1 0.06524 


5*13579 


4. 69071 




40 


0*07681 


5- 22411 


I4. 65719 




40 


! c. 06505 


5,13598 


4,691:7 




,3° 


0,07661 


5,22442 


4-*57?7 




5c 


,0.064^7 


5* 23616 


4, 69 1 8 1 


9 





0.07641 ' 


5.22462 < 


{4.65836 


S» 





..■..-.■;■.■ 


513635 


4-*9*37 




10 


0. 07610 


5*21483 


^ 4. 65895 




10 


i 0.06*^49 


5. * 3654 


4, 69192 




' 20 


ho. 07600 ' 


5, 21503 


>4-*595i 




20 


jo. 0643 1 
O.06+ j 2 
"; 0. 06394 


5.23672 


.4,69348 




JO 


1 0.07579 


|-**J*4 


'4.66010 ! 




30 


' 5* a 3*S* 


4. 69403 




4° 


j 0.07; 59 


5,12544 


j 4. 66068 




4 3 


5,23709 


4.69458 




> 


^0,07*39 


5*21564 


-4, 66126 




50 


'0.06375 


5.23728 


4.69513 


49 ; 


- n 


^O* 0J\t% 


5.11585 


^4^66184 


59 





1 0,06357 


5.13746 


4.69568 ; 




[to 


o.©749^ 


5, 21605 


4 66241 




10 


c. 06338 


1 5 • 137*5 


4-69623 




10 


'0,07478 


5. 12615 


4. 662*; 




20 


'0*06320 


5 5*137^3 


1 4*69678 




1 30 


o,C74 5 » 


5. 21645 


14,66357 




3* 


Jo. 063c! 


5.23801 


,4< 6 97;3 




40 


o*o7437 


1 5. 22666 


1 4. 664J 5 




40 


10,06283 


5. 2382c 


4-697S7 


' 


,JO 


0.07417 


1 j* 11686 


: 4. 64471 




5° 


*0, 06265 


5.21K3B 
| 


4*69842 
















^^ 




^W 



r 70 ] 



Table XVI, For computing the Latitude of a Ship at St\ fr^iti two Altitude* of 


the Sun, &r. 






4 11 O I 1 R S. 


M. 


s. I 


Lo^cLp. 


Log. MM. 


Lo^rith. 


\". 


S. 


Log-IeUp. 


Log. Mid. 


L-wirith. 




- : 


iimt* j 


Lime 


Rfillf. 






Ti.r.r- 


Time 


Rihua. 





?.*!* 


5.13^6 


4 (l 9>9? 


10 


p 


0.-3207 


5.148^6 


4. 7 jo^l 




ir 


D. tbl Z , 


*. 1.1874 


4-6-J9J1 




10 


. 05 1 9 1 


5,24912 


4, 7> 1 50 ■ 




.ic 


-.c6mi 


5.2^9; 


4. 7^ :6 




15 


O.CJ174 


5.249:9 


4.7J101 




;~ 


^.-fi\qi 


jMlf" 


4-7--fii 




3^> 


o + ^51 58 


5-S444J 


4-73154 




4- 


0.^6:74 


5.279:9 


4* 7oi 1 5 




40 


0. 05142 


5.24961 


4. 73306 




;. 


o.nfir e* 


5-2;oi7 


4-7-170 




jc 


0. 05*15 


5.1497 s 


4* 7335 s 


L 


■: 


o.r.djp 


5.23^65 


4.7***4 


11 





0.05109 


5. 14994 


4-734I0 1 




1 " 


0. cfir;o 


5 s J9*i 


4.70279 


1 


10 


0.05-93 


5. 15010 


4' 734** 




-" 


0, 06 ir • 


5,14001 


4-7-m 




20 


o.o>c 76 


5- 15017 


4-735H 




:- 


0.060^4 


5,24019 


4'7"^7 




3c 


CC5060 


5**5^4* 


4-735^5 




- 


o.ofcfift 


5.24017 


47C442 




4t 


-.0 5^44 

CC502S 


5=5-59 


4-73 fi f7 




5* 


0.06048 


5.24055 


4- 7r^'-6 




C7 


5*15^5 


4- 7)663 


2 


n 


0.06030 


5**4^71 


4*T>W 


12 





0.C5012 


5.25091 


4.73710 ' 




ro 


0. c 6c r ; 


S- =4=91 


4.77604 




TC 


0.04996 


5.25107 


4-7377* 




:."■ 


0.05015; 


5.341*8 


4,7065s 




20 


c. 043S0 


5*51^3 


4-73823 




;o 


<^5977 


5,24126 


4*7t7i; 




30 


7.049S4 


S-*SI39 


4- 73874 




*o 


%o>959 


5. 14144 


4.70766 




4- 


C.0494S 


5—S [ 5> 


4. 739 16 




12 


0.O594t 


• . :j,rrii 


4, 70820 




50 


0. 049 3 1 


5. 2517J 


4-73^77 


I , 





0.059:4 


' ■ 2-4170 


4' 70874 


13 





c. 049 1 6 


5.251S7 


4.74023 




to 


O.Oj9r6 


5.24197 


4-7^9^ 




to 


c< 04900 


5,25203 


4. 740S0 




20 


0. 058SS 


5.242T5 


4. 70^62 




10 


0.04^4 


5.25219 


4- 74i 3i 




r 


0.-587! 


5-*4^ 


4. 710^6 




30 


0. 04S6i 


5-*S*35 


4.74 181 




40 


O.OJ853 


5.2415- 


4.71^9 




40 


0. 04^52 


S^S a 5 r 


4.74^33 




5* 


0.c.-$3i6 


5.14=67 


4 711^1 




50 


0. 04$ 3 7 


q. 2^266 


4. 74284 


4 





r . ,; r\t* 


5-=4-*S 


4*7^97 


14 


- 


c. C4S21 


5. 25281 


1 4*74315 


1 


10 


0,05801 


S' =«"■ 


4-7115° 




to 


7. 04S05 


5.2529? 


4*74386 




20 


O.O57S3 


5.2432c 


4.71^4 




20 


:. 04789 


S-1J3H 


4-74437 




3* 


B.O5766 


5- =43.17 


4*7H57 




30 


7. C4774 


5, 15329 


4*744*8 




45 


O. O5748 


*- 2 4355 


4.714U 




4-=' 


0,0475s 


S- 1 5345 


4-74539 







'o.05*T*I 


5- 24171 


4.71464 




go 


-. -474? 


5*15360 


, 4- 74590 


5 





0.057*4 


5.24389 


4. 7151ft 


<5 





0.04717 


5. 25376 


4 74641 




TO 


0.05696 


S^44? 


4-7157! 




id 


O- 047 1 1 


'•Z5V** 


4* 74*9* * 




10 


0-05679 


5- *44H 


4.71624 




20 


0. 04696 


5.25407 


4- 7474* 




3? 


0.0566a 


5-24441 


4.7167s 




3 C 


0. 046S c 


5.25423 


4-74793 




40 


0.05645 


5.*4453 


4.717^1 




4-^ 


0.04665 


S* 2 543^ 


4' 74^44 




50 


0.05627 


5. 24476 


+.717^4 




5° 


0. 04640 


5,2 H54 


4.74894 


6 





0.05610 


5. 24403 


4-7i!*]7 


16 





0. 04634 


5, 25469 


4- 74945 




10 


0.0559; 


5.14510 


i 4, 7(S*K 




10 


04ft i 9 


5.25484 


4.74995 




lO 


°- p 5S7* 


S-**S*7 , 


4-7>943 | 




10 


0.04633 


5. 255^0 


4. 75046 




3 o 


0.05559 


S- H544 


4.71996 




3^ 


0.045S3 


5-*iS'5 


4- 75°9 6 




4O 


0.05541 


5,14561 


4.71049 




40 


0.04573 


S' a 555° 


4- 7ST47 




5° 


0.^52$ 


5-^457^ 


4. 7 2 [ 01 




5° 


0.04:57 


5.25^46 


4-7^">7 


7 





O. 05508 


5^459^ 


4/7"jfS 


17 





0. at 542 


5,25561 


4- 75=47 




TO 


O.O549I 


5.14612 


4,7*108 




TO 


0,04527 


5.25576 


4,75298 




IO 


0,05474 


5.14629 


4.7*^ 




20 


0.041512 


5-2557 1 


4-7S34* 




3* 


0.05457 


5.14646 


4-71IH 




3* 


0. 04496 


5.15607 


4-753** 




4* | 


0, 05440 


5* 2 4 6fi l 


4- 7236ft 




40 


O. 0448 T 


5. 25622 


4.75448 




5° 


0. 54* 1 


vH^= 


4. ?Z4iS 




50 


•rt. 04466 


5.25637 


4. 7549* 


i 





Op 054S( 


5.24697 


4*7*47* 


|8 


c 


O. O44 <[T 


S-S^S 2 


* 4, 75549 




TO 


0.053% 


5-147M 


4.7252* 




10 


0.044]6 


' 5. 25667 


4« 75599 




zo 


0,05373 


5.24730 


4'7=J7* 




20 


O. ^442 T 


5.256S2 


4, 75649 




3* 


0.^5356 


5-H747 


4.72618 




30 


0. r44o6 


5.25697 


4- 75 6 99 




4^ 


0.05340 


5. 24763 


4.716S1 




40 


0. 04391 


5.157T1 


4* 75748 




s o 


p,o$iaj 


5 ■ 247S0 


4-71733 1 




5c 


0. 04376 


5-= 57»7 


4'7579» 


9 





0. 05306 


5.24797 


4-7=7^ ' 


'9 


' 


0. 0436 1 


5 — 574= 


4.75849 i 




10 


n. 05290 


$**48l3 


4. 7*M 




10 


0.04346 


5-=57S7 


4- 75^9^ 




20 


0.05173 


5, 24830 , 


4, Jt$$fi 




20 


0,04332 


v=577i 


4. 7594S 




3^ 


0.05157 


5. 24846 


4. 72942 




30 


0.04317 


5,157^6 


4-75997 




.j.. 


o. 05240 


5. 24863 


4. 72994 




40 


0,04301 


5.i S Sot 


4-76047 




$<* 


0, C5224 


5, 24879 


4.730-16 




50 


j. 04187 


5.25S16 


4.76097 











C 


v I 












Table XVI, For computing the Latitude of a Ship at Sea from nvo Altitude* of 1 


the Sun* &c. 




4 HOURS. 


M. 


S- 


Time, 


Log, MM 


Lo^irith, 


M. 


S. 


Lcg.jchp, 


Log, MM* 


Lvgu ith. 








Time. 


Riling. 






1 1 ime. 


Timt. ' 


RiJing, 




20 





o. 04273 


5.25*31 


4* 76146 


30 


c 


0.034** 


5.16665 


4.79051 






to 


0,04258 


5,15845 


4.76196 ; 




TO 


c. 03425 


5. i66?S 


4. 790^ 






to 


0.04243 


5. 2586a 


4.76245 




20 


0.03412 


j, 26691 


4*79145 






3* 


0. 04228 


5.* 5875 


4-7^95 




30 


0.03399 


5, 26704 


4.79192 






40 


0, 04214 


5* 25889 


4. 76344 




40 


0,033116 


5***717 


4.79240 






5° 


0.04199 


5.1*904 


4*763W 




50 


0.03373 


5.26730 


4.792S7 




21 





0.04185 


yi$Vi% 


4- 7H43 


31 





0.03360 


5,26743 


*■ 79334 






10 


0.04170 


S'i$9H 


4. 76491 




10 


0,03348 


5,26755 


4'793Si 






20 


0.04155 


5-15^48 


4.76541 




10 


0,03335 


5.26768 


4- 794 1 * 






3* 


0. 04141 


5.15962 


4. 7659 r 




30 


0,03722 


5-26781 


4- 79475 






40 


0.04117 


5,25976 


4, 76640 




40 


0.03309 


5. 26794 


4,795— 






5° 


0*04112 


5. 2^991 


4' 76689 




50 


0. 0329ft 


5, 26807 


4-79^S 




22 





0. 0409 3 


5, 26205 I 


4-7*733 


3* 





0,03283 


5,26810 


4. 796 1 5 






10 


0*04083 


5.16020 


4- 76787 




10 


a. 03271 


5. 16831 


4*79661 






20 


0.04069 


5*26034 
5,16048 


4.76836 
4.76885 




10 


a. 031 58 


5. 16845 


4- 79709 






3& 


0.04055 




*o 


0.03145 


5,16858 


4, 79756 






40 


0.04040 


5. 16063 


4,76934 




43 


0,03133 


<;. 26870 


4-79802 






5* 


o, 04016 


5,16077 


4*76983 




co 


0.032;: 


^.16883 


4,79849 




*3 


□ 


0. 04-11:1 


5. 26091 


4-77°3* 


33 





0,03207 


5, 26896 


4. 79896 






10 


0, 03993 


5* 16105 


4.770^1 




TO 


0,03*95 


5. 26*508 


4.7994* 






20 


o. 03983 


5, 26110 


4.77130 




IO 


0*03182 


5 , 2692 1 


4, 79989 






3° 


0. 03969 


5.26134 


4,77179 




3° 


0, 03170 


5.26933 


4, 8003 5 






40 1 


0,03955 


5.2614$ 


4-77**7 




40 


0.03 [57 


5,26916 


4.80082 






5° 


0.03941 


5. 26162 


4 77^7fi 




5° 


0. o^ 145 


M695S 


4, Sotn 




-24 





0.03927 


5.16176 


4-775*5 


34 





0*03132 


5,26971 


4, kai 75 






10 


0.03913 


5,26190 


4- 77373 




TO 


0. 03120 


5, 2698 j 


4,80221 




■ 


20 


0. 03899 


5.26104 


4. 774** 




2C 


0,03107 


5-26996 


4. 80267 






3^ 


0.03885 


5.16118 


4- 77470 




3 = 


0,03095 


5, 27008 


1,80314 






4^ 


ds 03871 


5.26232 


4-775*9 




40 


0.03083 


5, 27020 


4- 80360 






5° 


0,03857 


^. 26*46 


4.77>67 




50 


0. 03070 


-- -7033 


4- Ltafoti 




*5 





0,03843 


5- 2^260 


4. ?7tjJ& 


35 





0^058 


<. 27045 


4. 80452 






TO 


0,03829 


5.26274 


4. 77664 




10 


0, 03046 


5.27057 


4. S0493 






20 


0.03815 


5. 26288 


4*77713 




20 


0.03034 


5,27069 


4, 80544 






3° 


0. 03802 


5.26301 


4.7776] 




*o 


0*0302] 


5 . 2 708 2 


4.80591 






4 G 


0. 037SS 


W&3'5 


4.77809 




40 


0. 1:3009 


$.27094 


4. 80637 






50 


0. 0^774 


5-263*9 


4-77857 




M 


0.0:997 


5, 17106 


4.80683 




26 





0.03760 


5. 26343 


4.779^6 


36 





0. 02985 


5,27.18 


4. 80729 






10 


0. 03746 


5-* 6 35? 


4*77954 




to 


0.02971 


$-27*1° 


4»*WJ 






20 


0.03733 


5,^6370 


4. 78002 




20 


0,02961 


■>. 17142 


4. 80S 20 






3° 


0,03719 


5.26384 


4.78050 




3 n 


0,01949 


5^7^54 


4.80866 






40 


0. 03706 


5^6397 


4*7809? 


> 


40 


0.02937 


5,27166 


4- 80912 






5° 


0.03692 


5. 2641 1 


4- 78146 




s° 


o. 01935 


^^7178 


+ - 80958 




*7 





0-03678 


5.264*5 


4*7**94 


37 





0.02913 


5.27190 


4. Sic ..4 






so 


0. C>$fi1j$ 


5**6438 


4, 7 Si 41 




10 


0.02901 


5. 17102 


4, 8 1 049 






20 


0.03651 


5- lfi 45* 


4. 78290 




:o 


o« 02889 


5' z 7*i4 


4.81095 






3° 


CQ363S 


5 i6 4«5 


4-78338 




30 


0.02877 


5, 27226 


4. 81 141 






40 


0. 03614 


5,26479 


4. 783&5 




40 


o, 02865 


5.27138 ; 


4.81186 









O. 036 T I 


5, 26492 


4,78433 




50 


0. 028*3 


5,27250 


4.81232 




si 


0. 03597 


5. 26506 


4. 7H4S1 


38 





0. 02S41 


5. 17161 


4.81277 






to 


O- O35S4 


5.26519 


4,78529 




10 


0,01819 


5-*7*74 


4,81323 






20 


0,03571 


5,16532 


4,78576 




20 


0.01818 


; 5-27185 


4,81368 






3^ 


O.03557 


5. 2654* 


4. 78624 




30 


0.02806 


5,27197 


4.81414 






4- 


O.03544 


5-* 6 S?9 


4.73671 




40 


0,02794 


5-17309 


4,81459 






5^ 



0-0*531 


5.26572 


4- 7$7i9 




*\> 


O.C2783 


5. 27320 


, 4. 81 505 




19 


O.03517 


5. 265S6 


4.7^67 


39 





0.02771 


v*733 2 


4.81550 






ic 


O. O3504 


5,2659c! 


4.78814 




ro 


0,017^ 


5*7344 


4.S1595 






la 


O.03491 


5* 26612 


4. 7SS6t 




IO 


0. 01 74H 


5.2735? 


4. 81641 






3° 


0.03478 


$* 26621; 


4. 7 *9 £ 5 




;q 


0,02736 


, 5- 1 73 6 7 


4.81686 




c 


4" 


0. 03465 


5.16638 


4. 78956 


I40 


0, 02724 


5**7379 


4.E1731 






5= 


cv 03451 


5, 26651 


4.79003 


1 1- 


0, D27ij 


5.27390 


4. 8 1776 













r 


72 ] 






. 




Table XVI. Fur computing the Latitude of, 


1 Ship at Sea, from two Altitude* of 


the Son, &c 






4 HOURS. 


M. 

4* 


1 



Time. 


L»«..'. M) d, 

Tirot 


Log-irith. | 
Rifmg. | 


rt. 


S, 


Log^dap. 
Time 


Li', Mid. 
Timr, 


IwOgATltn. 


a. 017*1 


5* *7+^i 


4*&t8h 


5 J 





0.0205$ 


5.2A045 


4. >44bo 


to 


n. 01690 


5- 1 74 l l 


4^i966 




10 


0, ^104^ 


5.18055 


4S4509 




10 


G.-&7S 


5» Z T4 1 ? 


4. Higi J 




10 


0.01038 


5.18C65 


4**4552 




yj 


0. o;6ft7 


§.27436 


4- H« 95* 




jo 


o.oici'i 


5.18075 


4. 84595 




z j 


n. ot6$fi 


5- *7447 


4,Sr.",^i 




4 


0,02018 


5,2^085 


4. 846^ 1 




$* 


1 r. 0:644 


5. ?'4w 


A,E1C4« 




50 


0. oiorc 


5, 23=fu 


4-84*81 


41 


1 


o> 01 6 j 3 


> 17470 


4 ' V .,1 


S 1 





0, 01999 


5.1^104 


4. 84714 


JO 


r. 0*621 


5*i743« 


4. Ml 1 36 




(O 


0,019:9 


5.1*114 


4***7*7 




10 


0. 016 to 


5. 17491 


4. B21S. 




20 


0.01979 


5.18114 


4.E4S1O ; 




p 


0. osi 599 


S'*75°4 


4,82226 




J3 


0.01969 


5,18134 


4.S4S5Z 




40 


o + 01 $>ft 


S-^S'S 


4.32271 




40 


0. oif6o 


5.18143 


4.84*95 




iC 


0.02577 


5.1751* 


4'S = ?H 




' 


0. 019^0 


5.18153 


4.84OJB 


43 





B. >*5&; 


£■ *7SJ W 


4.82360 


S* 


O 


0.01940 


5.2S163 


4,^0-; I 


10 


0.01*54 


S-*7W 


4.81405 




IO 


0.01931 


5.18171 


4.85O23 




to 


r* ^i S4* 


5.175^ 


4. B 2449 




20 


0.01911 


5.18182 


4.85066 ■ 




JO 


0, 01 5 3 ; 


5^757 t 


4*8*-4 T >4 




30 


0,01911 


5.18191 


4- S5I08 1 




4^ 


0.02511 


5.27^* 


4,815^8 




4* 


0, 01902 


5, 28101 


4.85I5I j 

4* 8 5194 ia . 




5° 


0. 025M 


5.27m 


4-8^Hj 




5* 


0,01892 


5. 1S111 


4J 


c 


0.01499 


5.27604 


4.81618 


53 





0.01*83 


5.18110 


4.85236 


m 


0. 0148 S 


5' 2 7 6l 5 


4^1*71 




10 


0.01873 


5. 18130 


4.85178 




£0 


^,0247? 


5.27626 


4.^7-6 




10 


0.01S64 


5,18139 


4.85321 




3° 


*o, 01 4^ 1 


5.2761,7 


4-Ri7^i 




10 


0.01854 


5*18149 


4 85363 




40 


0*01455 


5.27648 


4.H1801; 




4^ 


0.0184; 


5.18158 


4*854106 


44 


5° 


n. 0:444 


*. 27*f9 


4,JtiS^ 




$ n 


0. <m8*6 


5.18167 


4- 8^448 



lo 


0.02433 
0.01411 : 


5. 27G70 
5.17*81 


4*8^94 
4.819:8 


54 


IO 


1 0. 01816 
0,01817 


5.18277 
5. 18286 


4.85490 ■ 
4-^5531 




20 


0.014 it 


5- 17^92 


4.S29S: 




10 


0.01 80S 


5.18295 


4-85575 




JO 


0,014m 


5* *7T0J 


4. 83026 




Jfl 


0. 0179S 


: 5.28305 


4,85617 




40 


0, o* 3 70 


S* 1 ??^ 


4. 8jo;r 




40 


0,01759 


5.18314 


4.85659 


4S 


50 


O. C1J79 


5- 177H 


'4.1|ItH 




1- 


0.01780 


5. 28^11 


4, 8 5701 





0. 0236$ 


5 *77J5 


4-B1159 


55 


O 


0,01771 


5.28332 


4-8^744 


10 


0,01357 


5. 17746 


4-3;; t 




IO 


0. 1 76 1 


5.18341 


4. 85786 




10 


0.02347 


5- *77| 6 

5,177*7 , 


4,83147 




20 


0. 01751 


5-^35' 


4.85828 




1° 


0.01336 


4*83191 




3* 


, 0.01743 


5.18^60 


4.85870 




40 


0,02316 ' 


5. 1T777 


4^3335 




4 a 


c 01734 


5.'-S3 6 9 


4-85911 




V? 


0.023U 


S* *778f 


4*&m9 




5° 


0.0172? 


f*api 


4-8?9<4- 


? 





0.01304 


5**7799 


4,8^423 


5* 





0.01716 


5-^jK 7 


4 8 599* 


10 


0*01194 


5.17S09 


4, B 34*7 




10 


0.0T707 


5. 18396 


4* 86037 




io 


O. 01 if 3 


5. 17B10 


-4*83510 




10 


O. oi6q3 


5.18405 1 


4. 86079 




to 


o.oiryj 


5.273*0 


4* s 3554 




30 


0, 1 689 


5.18414 


4. S6111 


1 


4* 


0, 01161 


5* "Hi 


4-8359* 




40 


0,01680 


5,18413 


4,86163 




5^ 


0. Oil*! 


5**7851 


4.82642 




r 


o.o.6yi 


5. 1^4:1 


4. 8620*^ 


47 





0.01241 


5. 17862 


4>8i*$ 3 " 


57 





0. 0J 66a 


5. 2844 l 


4,86146 


10 


0.0113a 


S* *7«7i 


4,837^9 




10 


0, 0165J 


5.28450 


4.86288 




so 


0,01221 


5-27*8* 


4*8;773 




2D 


0,01644 


5.184^9 


4,86330 


h 


3<> 


0. onto 


5- ^893 


4.&3S16 




IO 


0.01635 


5,18468 


4.86371 




40 


0,01100 


c. 17903 


4.83860 




40 i 


0.01626 


5- 18477 


4.86413 




5° 


0.01190 


5**79*1 


4,8190* 




5° 


0. 01618 


$<*M%t. 


4. S64? ? 


4* 





O. Gi 1 79 


5'*79"4 


4**3947 


5* 


O 


0.01609 


5* 2ii 494 


4. S6496 


10 


0, o;i^9 


5, 179M 


4.83990 




IO 


o.oj6oo 


5.28503 


4. 86538 




to 


0. 01 1 59 


5« *7944 


4. R4 '34 




ID 


0. 01591 


5.28512 


4.BS579 




3° 


0. ■■ ■ U}-:. 


5-*7954 


4- 84*77 




i« 


0. 01583 


5.28520 


4. S6fj2i 




40 


Or OH J9 


5' *79*4 


4. y 4 i ;•• 




40 


0.01574 


5.28529 


4.S6662 




50 


0.02 ri8 


5-*797<! 


4.84164 




|0 


0, 01 565 


5.28528 


4.86704 


49 





0, 01 1 1 S 


5,179^5 


4. B4IO7 


J9 





0.015^7 


5.1^54* 


4. 86745 


10 


0. 02 1 oE 


5'*~99S 


4.84I5O 




1 a 


0.0154$ 


5- iS 5S5 


4. 867S6 


1 


ao 


0, 01^98 


5, 28005 


4.S4291 ; 




10 


0. Ol 54O 


S-^3 


4.86823 




JO 


d. 02088 


5.18015 


4-84317 




30 


0. or 531 


5.13571 


4E6B69 




40 


O. CHO78 


5,2^015 


4.843S0 




40 


0.01523 


5. 285K0 


4.86910 | 




>*> 


O, O206S 


5, 28035 


4.84423 


1 , 


5^ 


0. 01514 


5.28539 


4,86951 











c 


73 1 








m+* 


Table XVI * For computing the Latitude of a Ship at Sea from two Altitude* of 

i the Sun, &c. 


e H O U R S i 


Mi 

o 


S. 

o 

IO 

10 
30 
4* 
so 


Tune. 


Log* Mid- 
Time. 


Logarith . 
Riling. 


M. 


s 


, Time. 


Log. Mid. 
Time. 


Login it h. 
Riling, 


0.01506 
0.01497 
0. 0*489 
0* 01480 
o. 01471 
0. 01464 


5*1*597 
5.28606 
5. 28614 
5. 28623 
5*28631 
5.28639 


4. 86992 
4.87034 
4-B7075 
4.87116 
4*87157 
4,87198 


10 



10 
10 

40 
5° 


O.01042 
0.01035 
ojoioia 
0.0 1011 
0.010T4 

Of U10P7 


5.29061 
j. 29068 
5*19075 
5. 29082 
5.29089 
5. 29096 


4.89407 
4.S9447 
4-«9486 
4.S9525 
4,89564 
4- 89604 


I 


o 

lO 

50 


0.0145 j 
0.01447 

: 0*01439 
0*01430 

Ot£>r422 ! 
0.01414 


5.2*648 
5.28656 
5*28664 
5*28673 
5*28681 
5.3.8689 


4.87139 
4.87280 

4.87311 
4. %7Z&3. 
4.87402 
4-87443 


11 



10 

20 
30 
40 
50 


O.OlOOO 

0.00993 
0.009S7 
0. 00980 
0.00973 
0. 00966 


5,29103 
5. .191 10 
5-19116 
5,29123 
5. 19 130 
5.19137 


4.89643 
4.89681 

4-&971 * 
4- 89760 
4. 89799 
4.89838 


ft 



10 
10 
30 
40 
|D 


0*Of4C6 
O.OT393 
0*01390 

■--. 01381 
0.0137S 
0.01365 


5,28697 
5.28705 

5-1*713 
5.18711 
5,28730 
5.287*8 


4- 874*4 
4.8752s 
4.87566 
4.87606 

4- S7647 
4.87688 


12 



10 
20 
30 
40 
5° 


0.00960 
c. 00953 
0. 00946 
0*00940 
0. 0093 3 
0.00916 


5.19143 
5.29150 
5. 29*57 
5.29163 
5.19170 
5,19177 


4-89877 
4. 89916 

4**9955 
4.89994 
4.90033 
4.90072 


3 



10 

10 

5° 


0.01357 
0.01349 
0*01341 
0*01333 
0*01325 
0.01317 


5.18746 
5.2S754 
5*18761 ! 
5. 1877° 
5.1S778 
5.28786 


4.877*8 

4-87769 
4.87839 

4.S7850 
4.87890 
4^7931 


n 



10 
10 

40 
SO 


c. 00920 
. 009 r 3 
0,00907 
0,00900 
0.00894 
0. oc*387 


5^9»»3 
5.19190 
5-19196 

5.19103 
5.19209 
5.29116 


4. 90 1 1 1 
4.90149 
4,90188 
4.90227 
4.90166 
4- 90305 


4 



10 

10 
30 

40 


0.01310 
0*01302 

0.01294 
0,01286 

0. 01278 
0.01270 


5.18793 
5.26801 
5. 18809 
5*28817 

s-aSSis 
5. 28^ j 


4-87971 

4. 88012 
4,88052 
4,88093 

4-83*33 
4.8817? 


H 



lo 
20 

30 
40 

5° 


0,00881 
0.00874 
0,00868 
0.00B61 
0.00855 
0. 00849 


5-29112 
5.19119 

5-*9*35 
5.29241 
5.19148 
5.29254 


4>90345 
4*90382 

4.90411 

4* 9°459 
4.9049S 
4.90536 


5 




10 

10 
3° 
4o 
5° 


0*01155 
0.01147 
0.01140 
0.01132 
0, 01214 


5.28840 
5.23848 
5.28B56 
5.18863 
5.28871 
5.28879 


4.88213 
4.88254 
4.88194 
4.88334 
4. 88374 
4.88414 


*5 



10 

20 
30 
40 
50 


0. 0084 ; 
0.00836 
0.00830 
0. 00824 
0.00818 
1 008 r 1 


5. 29160 
5.29167 

5-*9*73 
5.19179 

5- *9iSs 
5-19191 


4* 9^575 
4.90613 

4- 90652 
4.90690 
4. 90718 
4.90767 


| 



to 

4* 


0.011 1 7 
0*01109 
> 0.01102 
0.01194 
0. 01 157 
a. 01179 


5. 28886 
5.2S894 
5.28901 
5.28909 
5.28916 
5. 2S914 


4. 88454 
4.88494 
4.88534 

4-8S574 
4.88614 
4.SS654 


16 



10 

20 

3° 
40 
50 


0. 00805 
0.00799 
0,00793 
0*00787 
0-00781 
0.0077$ 


5.29298 
5.19304 
5.19310 
5.19316 
5,19322 
5.29^8 


4. 90805 
4. 90843 
4.90881 
4. 90920 
4.9095S 
4.90956 




7 



10 
20 
30 
40 
<>o 


0.01172 
o p 01 t 64 
0.01157 
0.01150 
0.01142 
0. 01 135 


5.28931 

5-^8939 
5.18946 
5.28953 
5.28961 
5 18968 


4. 8*694 
4^8734 
4.88774 
4.88814 
4.88853 
4.88893 


17 




to 

20 

3° 
40 

i?, 


0. 00769 
0.00763 
c. 00757 
0.00751 
0.00745 
0.00739 


5- 19334 
5-1934° 
5,19546 

5-1935* 

s- 1935s 

5.29364 


4.91034 
4,91073 

4\9«" 
4,91149 

4,91187 
4.91115 


8 



10 
so 

30 
40 


0. diiig 
0*01120 
0*01(13 
0.OH06 
0*01099 

O.OJOCI 


5. 28975 
5. 18983 
5. 28990 
5.1S997 
5. 19004 
5.29012 


4.88933 
4.88973 
4. 89011 
4, 89051 
4.89091 
4.89*3- 


iS 




JO 

10 

40 

5° 

10 
20 
30 
4* 
50, 


0, 00733 

0.00728 
0.00712 
. 007 i 6 
0. 00710 
- 00704 


5.29370 

5,29375 
5.29381 
5.19387 
S-*9393 
5-29>99 


4.91163 
4.913°" 
4-9-J39 
4>9*377 
4.91415 
4.914(11 


9 




20 

3° 
40 

So 


0.01084 
0* 01077 
0. 01070 
o,oiofij 
0. 01056 
0.01049 


5.29019 
5 ■ 190*6 

5.19033 

5.1904c 
5.19047 
5-29054 


4.8917* 

4. S9210 

4, 89250 
4. 89289 
4. 89328 

4,89368 


"9 


0. 0^699 
0. 00693 
0.00687 
0. 00682 
0*00676 
0,00670 


5.194-4 
5,29410 
5.29416 
5.29421 
5.29427 
5- *9433 


4.91490 
4.91 528 
4,91566 
4.91603 
4.91641 
4,91679 












K 
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Table XVI, For computing the Latitude of a Ship at Sea from two Altitude! of 

the Son, &c* 


$ HOURS. 


M, 


3. 


I Off.ftlip, 

Time. 


Log, Mid. 

Timr- 


Lojrirkll, 
Rifxiig. 


If* 


£k 


Log** L-bp. 
Time. 


Lop* Mid. 
Time* 


Riling. 


20 

1 


o 
io 
to 
3* 
4<> 
*o 


o, 00665 
0. 006 ^9 
0.00654 
0.00648 
0.00643 
0.00637 


5,19438 ; 
5.29444 

5*19449 

5* *9455 

5,19460 
5, 19466 


4.91716 

; 4-91754 
4.91791 
4. 91830 
4*9(867 ' 
4-9*" 904 


** 



i" 
10 

30 
40 
50 


0.00373 
0. 00369 
0.00365 
0.0036k 
0.00357 
0,00353 


5. 19730 

5-19734 
5. 19738 
5,29741 
5.19746 
5.19750 


4.93916 
4- 939*1 
4* 9399* 
4-94034 
4.94069 
4.94'^ 


11 




TO 

20 
30 

4° 
3° 


0.00631 
0.00616 
0. 00611 
0. 006 1 6 
, 006 1 
0. 006m; 


5-^947' 

5**9477 
5**94^ 
5.19487 
5.29493 

i-2Q4^ 


4-9-94* 
4.91979 
4.91017 
4- 91054 
4- 91091 
4.91119 


3' 


ro 
20 
30 
,4<> 
50 


0.00349 
0.00345 
0. 0034 r 
0.00337 
0,00333 
0* 00129 


5-19754 
5. 19758 
5, 19761 
5,19766 
5.19770 
5.19774 


4 94H* 
4- 94177 
4-94*1} , 
4- 94*49 
4. 94184 
4-94310 


11 
*3 


□ 

TO 

3« 
40 


10 
10 
30 
40 
5° 


o* 0060.3 
o» 00594 
0.0055J9 
Oi 00584 
0.00579 
<\ 00574 


5.I9503 
5.I95O9 
5.19514 

1 5-*95*9 
5. 19514 
*. 29*19 


4- 91166 
4.92103 
4,9114- 
4-9*17* 
4-9 2 3 I i; 
4.91352 


31 




TO 
10 
30 
43 
SO 


p . an j x y 
0,00321 
0,00317 
0*00313 
O.00310 
0.00306 


5.19778 
5.197*= 
5.197S6 
5.19790 
5.19793 

5* *9?Q7 


4.94356 
4.94391 
4-944*7 
4.94463 ! 
4. 944V* 
4-94^4 


0,0056)$ 
0. 00563 
0,00558 
0.00551 
0.00548 
0.00543 


5<*9535 
5.19540 

5- 19545 
5,19550 

5- 2 9555 
{. 19560 


4-9*390 
4,91417 ! 

4- 9*4*4 
4.91501 
4.9153S 
4'91575 


33 


O 
IO 
20 
30 
40 


O. 0^301 
OWOO198 
O.OO295 
O,0029T 
O.OO287 
O. 00284 


5.19S01 

5.29808 
5.29812 
5.29316 

C,2S5iq 


4-94573 
4.94605 

4- 94*4 f 

4.94676 

4-947** 
4-^4747 


*4 




10 

ID 

3° 
4o 
5* 


0.00538 
0,00533 
0.005*8 
0.00513 
0.00518 
0.00513 


5.19565 

s- 19570 

5.19575 
5.1958* 
5,19535 
5-19590 


4.92611 

4-91649 
4. 92686 

4*9*7*3 
4.91760 
4'1i796 , 


34 


O 
t 

1- 

JO 
40 

.50 


, 00280 
0,00176 
a 00173 
0.00169 
0,00266 

0, Ool&i 


5.298=3 

5--95i7 
5**9830 
5-19834 
5,29837 
5.19341 


4.94782 
4.94818 

4-94S** 
4.94SS8 
4.94914 1 
4-949 13 


Z S 



10 
*o 

3*> 
4? 
SO 


. 00508 
0.005C.4 
0.00499 
0.00494 
0.004E9 
0.00484 


5**9595 
5-19599 
5.19604 
5.19609 
5,19614 
s.1^19 


4*9-331 
4.91870 

4.939^7 
4.91944 
4. 91930 
4,93017 


25 


O 
IO 

lO 
3<> 
40 

5^ 
O 
IO 

IO 

30 
40 

5° 


o.oji59 
0,00155 
0. 00151 
, 0,00249 
. 00245 
0,00241 


5.29844 
5.29^ 
5.29S51 
5.19854 

5.29858 
5. 19^61 


4-94994 
4*95 Q 19 
4,95065 

4.95100 

4* 95H5 

4.95170 


26 



la 

SO 
40 

5° 


0.004^0 
, 0047 5 
0,00470 
0,00466 
0,00461 

D. OO456 


5.19633 
5.X9618 
5.19633 
5. 19637 
5,19641 
5. 19647 


4-93054 
4,93090 
4.93117 

4,93164 

4,93100 

4-93i37 


36 


0. 00139 
0.001*5 

O»00l|l 

0.00219 
0.0011* 
0,0012* 


5. 29864 
5.29S68 
5* ^9871 
5.29S74 
5.2987S 
5.19881 


4.95105 

4-95*40 

4-95175 

4-953*° 

4-95345 « 

4,9538? 


*7 



10 

40 


0. 00451 

O. OO447 

0, 00443 
0. 00438 
0.00434 

0-00419 


5,19651 
5.19656 
1;. 19660 
5,29665 
5*19669 
5. 19674 


4-93*73 
4.93310 

4*93346 
4-933^3 
4.93419 

4*934>5 


37 


O 
IO 
10 

30 
40 
50 


0,002 Ef> 
O.OO216 
0.001T3 
0.OO210 
O.OOIO7 
OiOOTP3 


q.;o8S4 
5.19887 
5.19890 
5,29893 
5.19896 
5* 39900 


4-95415 
4-95450 
4-954^5 
4.95510 
4-95555 
4«95<;3g 


id 



10 

10 
30 
40 
50 


0.00415 
0,00410 
: 0.004x6 
0.00411 
0. 00407 
0* 00403 


5,19678 
5,19683 
5. 196B7 
5-19691 
5, 19696 
5 . 29700 


4,93491 
4*93518 
4- 935*4 
4,93600 
4-93 6 37 

4-9i&7? 


3* 



to 

10 

30 

40 
50 


0* OOJ03 
O.00197 

0. 0^194 
oiootqr 
0.00188 
0,00185 


5.19903 
5, 29906 
5.19909 
5.19911 
5,29915 
5,19918 


4,95624 

4-95^59 

4.95694 
4.95728 
4-95763 
-4*9*798. 


a 9 




10 

h 20 
30 
40 
5° 


0.00399 

Ok 90394 

0.00390 

0.00386 
0.00381 
0.00377 


5-19704 
5,19709 

S* 197*3 
5**9717 
5.19711 
5.29716 


4-93709 
4-93745 1 
4* 9373 1 
4,93817 
4-9IS54 
4* 91 *9*> 


39 




10 

20 

30 
40 
50 


0,00183 
OiOoiSo 
0.00177 
0,00174 
0.0017 i 
a*ooi6S 


5.29920 

5*19913 

5,39916 
5.2^919 
5.39931' 
5.19935 


4<9^3* 
4*95867 

4* 959 p * 
4-9593* 
4-9597V 
4, 96005 
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Table XVI, For computing the Latitude of a Ship at Sea from two Altitudes of 






the Sun, &c. 






j HOURS. 






M. 


5. 


Log,*dap. 


Log, My* 


Loganth. 


M. 


S* 


Lo^.felap, 


Lri£* Mid 


Logarithm 






- 


Time, 


Time, 


RiflOg, I 




Time, 


Time. 


Riling. i 






40 l 


' 


0, 00166 


5- 2 9937 


4, 96040 


50 


Q 


0. 00c 4 1 


5. 30062 


4.9806^ | 








to 


0* 00163 


5. 29940 


4.96074 




IO 


0-CO040 


5.30063 


4, 98096 








10 


0.00160 


5- *99*J 


4. 96(09 




20 


0.00039 


5.30064 


4- 98 T 19 








3° 


0*00157 


5* 19946 


4.96143 




3° 


0. 000 3 7 


5. 30066 


4- 9S162 1 








¥> 


0.00155 


5*1994* 


4. 96177 




40 


0.00036 


5. 30067 


4-9^95 








50 


0.00152 


5.29951 ! 


4.962H 




50 


0.00035 


5. 30068 


4,98228 J 






4' 





j, 00149 


5-29954 


4.96246 


5' ! 





0,00033 


5.30070 


4.98261 








jo 


0.00147 


5.29956 


4,96280 { 




10 


0*00032 


5*30071 


4*98293 








10. 


0. -50144 


5-*9959 
5.29961 


4*96315 




20 


0.00031 


5. 30072 


4*98326 ' 








3° 


0.00142 


4,96349 




30 


- 00030 


5. 30073 


4, 9S359 








40 


0,00139 


5. 29964 , 


4,96383 




40 


0* 00029 


5- 30074 


4.9S392 








JO 


OpOOIJ? 


5 . 19966 


4.9641; 




So 


o-oooiB 


*• 30075 


4*98425 






41 


O 


0,00134 


5.29969 


4- 9 fi 45 l 


5* 





0*00026 


5* 30077 


4.98457 








IO 


0, 00131 


5.29971 


4, 964S6 


to 


0, 0002 5 


5,300714 


4 9*490 








*o 


0.00129 


5,29974 


4*96^20 u 


20 i 


0.00024 


5,30079 


4.98513 








3° 


0.00127 


5.29976 


4' 96554 


3 a J 


0,00023 


5.30080 j 


4.9*5^5 , 








40 


0*00124 


5.-9979 


4,9658s 




40, 


0,00011 


5* 30081 


4-9S58S | 








5* 


O*0Otl2 


5*19981 


4*96622 




50 


. 0001 1 


5. 300S1 


4.9S610 






43 





.:■. cor 10 


5*299*3 


4,96656 


S3 





0,00010 


5.30083 


4'9^6v? ; 








ID 


0,00117 


5*29986 


4. 96690 




10 


0*00019 


5.30084 


4.9S6K6 








2D 


0,00115 


5,29988 


4.96724 




10 


o,ooori 


5.30085 


4-98718 








3° 


0,00113 


5* 29990 


4- 9 & 75 s 




30 


0*00017 


5-3:1086 


4-987S< 1 








40 


OrOOllO 


5-*9993 


4.96792 




40 


0.00017 


5.30086 


4>9^3 








5° 


0, 001 08 


^19995 


4.96826 




5* 


0* 00016 


5* 30087 


4,98816 




■ 


44 


O 


0.00106 


5* 29997 


4.96^60^ 


54 


, 


0-0001 e, 


5* 3008S 


4-9ft»4S 








IO 


0. 00104 


5.19999 


4* 96894 




to 


0.00014 


5*30089 


4. 9* S -So 








20 


0* CO 102 


5. 30001 


4,96917 




20 


0,00013 


5* 30090 


4*98913 








30 


0. 00099 


5-30004 


4,96961 




30 


0, 0001 3 


5. 30090 


4.98^4^ 








40 ; 


0, 00097 


5, 30006 


4. 96995 




40 


0*000 1 a 


5.30091 


4.98978 








SO 


0-00095 


5*30008 


4,970*9 




So 


0,0001 1 


*;* 20091 


4. 9^0 TO 






45 





. 00093 


5. 300 to 


4. 97062 


SS 





0.000 10 


5. 30093 


4. 99042 








TO 


0. 0009 1 


5, 30011 


4.97096 




to 


0. oooio 


5. 30093 | 


4.99074 








£0 


0.00089 
O.OQ087 


5.30014 


4.97130 




20 


0,00009 


5.30094 


4*991^7 








10 


5.30016 ' 


4 9T" 6 3 




^ 


0, 00008 


5- 3^95 


4-99'39 








4* 


^c. 00085 


5.3001S 


4-97197 




40 


0, OnOoS 


5*30095 4. 99 17 1 








50 


0.OOOS3 


5,30020 


4*97151 




SO 


0.O00Q7 


5.30096 4,99203 






4* 





0*00081 


5*30022 


4*97264 


56 


O l 


0,00007 


5.30096 j 4.99235 






, 


10 
30 


0*00079 


5.30024 


4*97298 




to 


0* ooco6 


5. 30097 


4- 99 l6 7 1 








0,00077 


5.30026 


4-9733 1 




20 


, 00006 


5. 30097 


4-995-° 






1 


0,00075 


5 . 3001 8 


4,97365 




30 


0* 0000 5 


5,3009s 


4-993?* 








40 


0. 00074 


5.30029 


4-9739$ : 




40 


0,00005 


5-30098 


4, 99364 








S° 


0*00073. 


5-30031^ 


4-97412 




50 


0* 00004 


"v^OOi>J 


4.99396 






47 





0,00070 


5- 3°°33 


4.97465 


57 





0.00004 


5.30009 


4*99418 








JO 


0* 0006B 


5' 3°°35 


4.97499 




10 


0. 00003 


5. 30100 


499460 








%o 


0* 00066 


5*3 0o 37 


4.9753a 




10 


*p . 00003 


5.3MOO 


4' 9949* 








3° 


0.00061; 


5.30038 


4*975*5 




30 


. 00003 


5. 3011*0 


4-99^-4 








40 


0.00065 


5.30040 


4-97599 




40 


0. 0^00* 


5.30101 


4'995* 6 








5° 


0. 0006 r 


5,30042 


4*97632 




5° 


0- 0000 1 


5.30101 


4*99^7 






48 





D, OOO60 


5*30043 


4,97665 


5* 





0. 00002 


5.30101 


4.99619 








to 


0*00058 


5*30045 


4-97 6 99 U 


io 


p. 00001 


5- 30102 


4.996;! 








10 


0.00056 


5*30047 


4-9773 1 1 


20' 


0. 0000 t 


5.30102 


4>99^3 








30 


0.00055 


5. 3004S 


4-97765 B 
4*9779 8 


30 


0.00001 


5. 30101 


4*99715 








40 


, 0. 00053 


5,30050 


40 


0. 0000 I 


5. 30101 


4- 99747 








s° 


, O. OOOJJ2 


5.30051 


4-97*11 




50 


0* 0000 1 


5* 30102 


4*99778 






49 





. 00050 


5>3 D =53 


4.97*6^ 


59 


t 


. 00000 


■5*30103 


4. 99* to 








IO 


0*00049 


5.30054 


4*97898 




to 


0. 00000 


5, 30103 


4.9984* 








30 


0,00047 


5.30056 


4* 9793 T 




20 


o, 00000 


5,30103 


4,991*73 








3° 


. 00046 


5*30057 


4-9M4 




30 


0* 00000 


5.30103 


4- 999^5 








4* 


* 00044 


5*30059 


4-97997 




40 


0,00000 


5.30103 1 4-9rm 








5^ 


0*00043 


5* 30060 


4.98030 


1 50 


0. 00000 


5.33103 j 4-999^8 





K 2 













f 


16 


] • 










Tabli XVL For computing the Latitude of a Skip at Sea from two Altitude* of 

the Sim, lee. 




6 HOURS. 




M* 


S. 


IO 

io 

JO 

40 


Logar ith • 
Riling. 


M. 


s. 


Logjrith* 
RiGn*», 


M 


S, 


LojjarirK 
Riling. 


M. 
30 


i. 


Loparith, 
Riling. 




□ 


5.000^0 
5,00031 

5*00063 
5.00094 
5.001*5 
*. 00156 


10 



10 
10 

3° 
40 


5.0x853 
5.01H3 
5*01913 
5.01943 
5,01973 
5*01004 


2.0 


Q 

to 

20 

40 

5* 


5.03619 
5,0365s 
5. 03687 
l-°37i5 
J. 03 744 
S-03771 



10 
io 
|o 
40 
5° 


10 
id 
3c 

40 
50 


5-053*7 
5-OS3S4 
5.05381 
5*05410 

i 5-OS437 
C.O£*6< 




! i 



to 

10 

■■ : 

! 4* 
50 

■ 
to 

JO 

4" 

5° 


zo 

3° 
40 
$0 


5* 00188 
5*00219 
5, 00250 

5*00*4* 


ti 


.: 

10 
10 
30 
4o 
SO 


5*02034 

5.01064 
5.02*94 
5,0211s 
5*01155 

5.0118? 


22 




JO 

20 

3<= ! 
40 

c 
10 
20 

30 
40 

50 


5.03801 

5*03830 
5.03859 

5.03887 
5.03916 


3i 


5*05493 
5.05510 

qS- OS54f 
^5.05576 ; 

5.05604 

5*05631 




5.00376 
5, 00407 

5*00438 

5400469 
5. 005c I 

5.00512 


11 



ro 
20 

40 

* Q 1 


5.01215 

5,01145 
5.02275 
5.01104 
5.02334 
5*01164 


y 03974 

5 * T4002 
5*04011 

5.O4060 
5.O40SS 
5*04117 


!3* 



10 

10 
30 
40 
50 


5.05**9 
5.05686 

5-05713 

5.05740 
5.0576S 
5*°S79S 




. 3 


5*00563 
5.00595 

5.00616 
5*go6j;7 
5.C0689 
5>cO720 


'3 



to 
to 

30 

40 


J- °*394 
5*02413 

5-°*4^3 

5.02483 
5.02512 
5* o? Hi 


2 3 




10 ; 
1" 

30 
40 
so 


5.O4146 
5,04174 
5*04203 

5.O4261 
5.04189 


33 




10 
10 
30 
40 
50 


5,05821 

5.05849 
5.05876 
5.05904 

5^5931 
coe.958 




4 




[0 

10 

3° 
40 

50 


5*00751 
5*00782 
5 . 008 1 3 
5.C0B44 
5,00875 

S,.OOqO* 


'4 



10 
20 
30 
40 


5,02572 
5. 02602 
5.02631 
5*01661 
5. 02691 
5, 02 7 irv 


24 
*5 



10 
20 

£0 

40 

_5_o 

10 

20 

3^ 
40 

r- 

n 

[0 

20 

30 

40 

5° 


5- 043^ 
5.04346 

5' 04374 
5.04401 
5.04430 
J- 044S9 


34 



10 
20 
30 
40 
So 


10 
20 

30 
40 

5° 


5*05985 
5. 06013 
5* 06040 
5.06067 
5.06094 
5-06111 




5 



10 

10 1 
30 
40 
so 


5* OD936 
5*00967 
5* 00998 
5*01028 
5.01059 
£.oioqo 


15 



TO 
IO 
JO 

40 
so 


5*02750 
5.03780 
5,01810 
5.02839 
5.O2S69 


5.044S7 
5.04515 
5.04543 
5.04571 
5. 04600 
K. 04618 
5. 04656 
5. 046^4 
5-°47 |Jl 
5- 0474° 
5. 04769 

5**4797 


35 

37 


5.06149 
5, 06 1 76 
5*06103 

5.06130 

j. 06158 

. 5,06185 




6 




ID 
IO 

30 

40 

JO 


s : 1 1 1 1 
5.OUO 
5*01182 

^Olilj 

5.01244 


16 
17 



10 
20 
3^ 
4* 
5* 


10 
20 

3* 

40 

50 


5. 0*928 
5, 01953 

5. 029S7 
5,03016 
5. 03045 
$♦ *1*74 


26 




TO 
IO 
30 
4° 


5.06371 

5.06339 
5*06365 

5.0639a 
5.06419 , 
5.06445 




7 



10 
io 

40 
5° 


5*01305 
5-01336 
5-. or 36 7 
5*01398 
5.0T42S 
5 014*9 


5.03104 
5^03133 
5. 03162 
5.03191 
5-03120 
5, 03150 


47 
28 



io 
20 
30 
40 
$o 


5*04*15 
5.04SJ3 

5. r-4Soi 

v 049 I ^ 

5' 04*38 
5.04966 


O 
IO 

lo 

30 
40 
50 



10 

10 

30 
40 

5° 


5. 06471 
5*06499 
5.06516 
5*06553 
5* 06579 
5*06606 




1 g 


' 
io 

20 

40 
^0 


5.01490 
5.01510 | 
5,01550 
5.01580 
5, 01611 
1*31641 


iS 



10 

10 
30 
40 
50 


5*03*79 
5- c 33°S 
5*°3337 
5,03366 
5.03396 
(.0142; 




ID 
IO 
30 
40 

5° 


5. 04994 
5.05021 
5*05050 
5.05077 
■ j- 05*05 


3« 


5,06633 
5.06660 
5* 06686 
5*06713 
5.06740 
5.06766 


1 


9 



10 

io 

, 3° 
40 

5° 


5,01671 
5.01701 ' 

5*01732 ' 
5*01761 
5.01791 
5-Qj8is 


'9 



10 
10 ■ 

; 30 
40 

5° 


5.0345.4 
5.03483 
5.03512 
5- °354^ 
5.03571 
5. 03600 


19 



10 
10 

30 
40 

So 


5. 05160 
5.05188 
5,05216 
5* 05243 
5. 0517 1 

5'°5*99 


39 


.0 
10 
10 
30 
40 
5° 


5-^793 
5*06820 

5*06847 
5,06873 
5 * 06900 
5. 06927 


r 



t 77 1 



T a b L E X VI. For computing 


the Latitude of a Ship at Sea ir»m two 


Altitudes off 






the Sun, ice. 




1 




tf HOURS. 






* HOURS. 




"V 


S, 


Logarithm 
Rifltig* 


M. 


S, 


Logarithm 
Rtfmg. 


M. 


S, 


Logarithm 
Riling. 


M* 


£. 


Logarithm 
Riling. I 


40 





5.06954 
5.0698 a 


5" 





5.0^508 , 








5,09996 


10 





5. 11417 




to 




ID 


5'° 8 533 




Ir 


5.10020 




10 


5. J I44<> 




10 : 


5* 07006 




20 


5.0855S 




20- 


5.10044 




10 


5.11463 




30 


5.07033 




30 


5 i 08 5S4 




3^ 


5. 10068 




jo 


5,11486 ! 




4* 


5.07059 
q. 07085 




40 


5*08609 




40 


5.10O91 




4^ 


J, II S 9 




<,o 




5* 


5.0S634 




^O 


5,10116 




50 


C. II531 t 


41 





5.071 if 


J* 





5 08660 


1 


D 


5. 10140 


11 





5, 115 5 fr j 




10 


5.07 ns 




to 


5,08685 




IO 


5.10164 




10 


5*11579 




10 


5*07164 




20 


5,08710 




IO 


5. 10188 




10 


5. 1 1601 




3° 


5.07190 




3° 


5.08736 




3° 


5. tout 




30 


5.1162* 




40 


5.07117 




40 


5.0S761 




4* 


5*10236 




40 


5* 1 1 64^ 




E 


5*07243 




50 


S- 0*787 




5° 


5. 10160 




<o 


5*11671 


4* 





j.c Ji6g 


5* 





5.0*812 


2 





5. 10284 


12 





5.H694 




10 ; 


s-^m 




to 


5.08837 




10 


5.10308 




10 


5.11717 




£0 ! 


5.073" 




20 


5.08862 




20 


5-iojj* 




10 


5.11740 




3° 


5.07348 




30 


5.0S8S7 




30 


5.10356 




3* 


5.H76* 




40 


5«°7374 




40 


5.08911 




40 


5. 10380 




4;. 


5,117*; 
5.11808 




SQ 


5,074™ 




5° 


*.o$(n6 




50 


1 r. 10404 




50 


43 


O 


5.07427 


53 


j 


5*^8961 


3 





I 5* 10 4 2 9 


"3 





5..1831 




IO 


5-°7453 




to 


5*08986 




10 


5,10453 




TO 


5.11854 




^O 


5-°7479 




20 


5. 090 r 1 




10 


5- 10477 




10 


5.11876 




3° 


5*07505 




3* 


5.^36 




3° 


5. 1050 1 




3° 


5.11S99 




40 


5'°7S3* 




40 


5.09061 




4o 


5.10515 




40 


5*11921 




<zc 


$ -07^58 




10 


5.09086 




5° 


5* 1054*1 




50 


5-11945 


44 


Q 


5-6? 584 


54 





5 - 09 1 1 1 


4 





5- 10573 


N 





5.11967 




to 


5,07610 




10 


5.09136 




10 


5- 10596 




10 


5*11990 




10 


5.07656 




10 


5.09160 




20 


5.10620 




20 


5-tioii ! 
5*11036 | 




3° 


5.07661 




P 


5*09185 




*o 


5.10643 




30 




40 


5.C76B7 




40 


5. 09210 




40 


5.10667 




40 


5. 1 1058 

5 . 1 iolo ; 




CO 


1 07711 




^ 


S. OQ2K 




50 


5. 10691 




50 


45 





5.07739 


55 





5-C9*to 


s 





5,10714 


*5 





5* 11104^ 




to 


5-07765 




10 


5* 09285 




10 


5. 107 38 




10 


5* 11116 




10 


5-Q779 1 




10 


5* 09310 




20 


5.10761 




20 


5,11149 




3* 


5.07S16 




3° 


5-09335 




30 


5 ..o 7 ? s 




30 


5- 1117* 




40 


5.07S41 




40 


5.09360 




40 


5.10809 




40 


5,1119* 




50 


<;. 07868 




50 


5. o 93 B 5 




so 


5. 10S31 




50 


5,12117 . 


46 





5. 07894 


5* 





5*°9409 


6 





5.10856 


3 





5*12140 




10 


5*07920 




IO 


5-°9434 




10 


5. 10879 




IO 


5* 11263 




10 


J-°7945 




10 


5.0945B 
5.09483 




20 


5.10903 




10 


5*11185 1 




30 


5.07971 




30 , 




30 


5. 10926 




30 


5*11307 




40 


5.07997 




40 


5. 09507 




40 


5.10950 




40 


5,123:9 




50 


coKoii 




SO 


i.oo^ 1 i 1 




5° 


5. 10974 




5° 


5-^3,1 


47 





"5.C&049 


57 





5*°9SS 6 , 


7 





5,10997 


17 





5,12374 




JO 


5 . 08074 




10 


5,091:81 




JO 


5- 1 102 1 




to 


5. 11396 ; 




IO 


5,08100 




20 


5. C9605 




20 


5. 1 1044 




20 


5,1*419 




P 


5*08116 




3C 


5.09629 




3° 


5. 11068 




30 


5.11441 




.JO 


5*08152 




40 


t; .^96^4 




40 


5.11092 




40 


5*11463 




5° 


5.08178 




5° 


5. 0967S 




so 


S.irn5 




CO 


5, 12486 


'4» 





5, 08103 


3 





5.0970^ 


8 





5-i"39 


1 >» 





5* iijoS 




10 


5*08229 




10 


5.09727 




10 


5*11161 




10 


5.11530 




20 


■ 5* 08154 
5.08180 




20 


5.09751 




zo 


5. 111S5 




10 


S-'»S53 




3° 




30 


i, 09776 




30 


5. 1120S 




30 


5^*571 




40 


5.08305 
5*08^0 




40 


5 . 09801 




40 


5.11131 




40 


5* i*59? 




£ 




5° 


^.09825 




50 


S-11155 




V 


5.11619 


49 





5,08356 
5,08381 


59 





5.09850 


9 





5.11278 


19 





5. 12641 




TO 




10 


5.09874 




IO 


5.11301 




to 


5. 12664 




IO 


5 . 0^406 




10 


5. 09S99 




20 


5,11324 




20 


5.1*686 




30 , 


5.08432 




30 


5-09923 




30 


5- ,t 347 




30 


5. 11709 




40 


5-^4";7 




40 


5.09947 




40 


5,11370 




40 


5*i*73« 




iO 


.5.03482 




5° 


5.09972 




so 


S-^393 




5= 


5' "753 













r 7» 


] 










Tail* XVI, For computing the Latitude of a Ship «t Sea from two Altitudes of 




the Sun, &c. 








7 HOURS, 


M, 


a. 


L*£aHth, 
Riflng, 


M. 


s. 


L S"-|m- 


\ 


Logirith, 

Rifing, 


M. 


5. 


ILofprittu 


10 


o ' 


5- "77* 


i<? 





5* 14071 | 40 





5-15P9 


50 





^ 16436 




IO 


5.12798 




10 


5.14091 




10 ' 


5.15329 




10 


5- 16505 




io 


^5.11810 




to , 


5* 14113 




20 , 


$•15349 




20 


5.16515 




30 


5.11841 




30 


s- urn 




3^ 


5-i5? 6 9 




io 


5.16544 




4" 


5. 11863 




40 


5- 1415 5 


40 


5, 1*38* 




40 


5,16563 




*o 


5. iiSSc 




g 


*. 14*7^ 




5° 


5.15408 




5° 


5.1G582 


XI 


o 


5.1*9^7 


3' 





5,1419a 


41 





5*15428 


5* 





5. 16601 




IO 


5. < 1919 




10 


5.14219 




10 


5« '544* 




10 


5*16620 




10 


5--*95' 




20 


5* 1414O 




20 


5*15463 




10 


5. 16640 




3^ 


5-'*97J 




30 


5, 14261 




30 


S-154S3 




1° 


5-1&659 




40 


5 -"995 




4^ 


5* 142ft: 




¥> 


5.15508 




40 


5. 16678 




50 


5.1301? 







5* *4I^ 




5° 


5*15518 




. ?o 


^16697 


11 


■"■ 


5- 13*39 


3* 


5*14314! 41 


a 


5-1554* 


S* 





5,16716 




10 


5*13061 




JO 


S* 1434S 1 


10 


5-155*3 




io 


5* 16735 




10 


5, 1308} 




10 


5*14366 




SO 


S-*SJM 




20 


S* if754 




3° 


S*U> = 4 




30 


5- i43«6 




JO 


5,15608 




*o 




4u 


5.13126 




40 


5-*44^7 




40- 


5.15618 




40 


5-16791 


13 


S u 


5.13148 




5O 


5,144** 




50 


5*15648 




5° 


5.16S10 





5,13170 


31 





5.14449 


43 





5,15667 


"51 





5.16829 * 




10 


5. 13192 




10 


5. 14469 




to 


5-i5**7 




10 


516843 




10 


5.13114 




20 


5.14490 




20 


5*15707 




20 


5*16866 




3^ 


5,13136 




30 


5-*45" 




30 


5-*57i7 




30 


5-16885 i 




4u 


5-U*5* 




4 


5-1453" 




40 


5* 15747 




40 


5.1&904 




S'j 


5*13280 




50 


5**41*1 




*a 


5. 15767 




50 


5,16913 


14 





5*1330* 


34 





5-145?* ; 


44 


O 


5-TS737 


54 





5.16941 




10 


5**33*3 




10 


5-14593 
5 . 14614 




IO 


5.15807 




10 


5, 16960 




;:-■ 


5- 1 3145 




to 




20 


5.15816 




10 


5 .16979 




30 


5,13366 




3° 


5*1463; 




30 


5- r --.;•. ■ 




io 


5.16998 




40 


5-»33SS 




40 


5.14^* 




V> 


5- 15^65 




40 


5.17017 




so 


<;. 13409 




50 


5,14676 




5° 


5-t^88 5 




5° 


_j. 17036 


*5 





S'U4J" 


35 





5.14697 


45 





5'i590+ 


5? 





5.17054 




1 


5 iJ45i 




10 


5.14718 




10 


5*15914 




10 


5- i7°73 




10 


5- 1 3474 




10 


5.14738 




10 


5-15943 




20 


5*17092 




30 


5-13495 




30 


5-14759 




30 


5,15963 




*o 


5*I7UJ 




40 


5 135^7 




4* 


5*14780 




40 


5-159^ 




40 


5. 17129 




so 


^M51 ft 




5 n 


5. 14900 




5° 


5, 16001 


** 


5° 


5- 17148 


3 


G 


5. 1 3 5*° 


3* 


O 


5^ H*±i 


46 





5.16021 





5.17167 




IO 


5. 13581 




IO 


5.14841 




10 


5. 16041 




10 


5-17185 




10 


5 ^5603 




IO 


5* 14862 




20 


5. 16061 




20 


5,17204 




30 


5- l|f«4 




30 


5 * 14882 




30 


5 , I 6080 




3° 


5* 17m 




40 


5. 11646 




4.- 


5*14901 




40 


,5. 16100 




40 


5. 17*41 




JO 


■;* 1^667 




5° 


* J 49^1 




5^ 


5. 16119. 




50 


5 17159 


17 





5. 13&39 


37 





5- '4^43 


47 





5.16139 


57 





5-!7*77 " 




10 


5*13710 




10 


5,14963 




10 


5*16158 




10 


5.17296 




IO 


S-*S73* 




10 


5- '49H 




20 


5.16178 




10 


5- r 73 J 4 




JO 


■5-13751 




3° 


5- 15004 




3° 


«;. 16197 




io 


5- r 73J3 




4u 


5- '377; 




40 


5.15014 




40 


5. 16117 




40 


5*17351 




a 


5.13796 




JO 


1*1*04^ . 


4^ 


5° 



5. 16117 




50 


*.i?t6c> 


iS 





S.1381S 
5*13839 
5*13*60. 


3* 





5. 1506s 


5. 16256 


58 





5, *73*S 




10 




10 


5*15085 




ro 


5- 16*75 




10 


5.17406 




20 




20 


5,1^106 




20 


5, 16195 




20 


5-17415 | 
5-17443 




J y 


5*13881 




3^ 


5*15126 




3^ 


5.16314 




3° 




4^ 


5, 139a: 




40 


5*15146 




40 


5-16333 




4° 


5.17461 




50 



S'*3t*1 




5° 


e. mi66 




5° 



\* t6ki 




50 


5* 17480 


19 


5-13944 


39 


a 


5--5»»7 


49 


5,16371 


59 





5. 17498 




10 
3* 


5. 1:3966 

5 *3$7 
5* 1400S 




10 

10 

3° 


5*15207 

5-'5"7 
5.15148 




to 
20 

30 


5-16393 
5*16410 
5*16419 




10 
20 

3° 


5*17517 
5-17535 
5- *75S4 




40 


5*14019 




40 


,5-15168 




40 


5.1644S 




40 


5-17571 


L_ 


io 


.5. 14050 




So 


5. i<zS3 




50 


5.16467 




5"- : 


' 5- 1759° 1 
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Table XVI 


■ For computing the Latitude of a Ship at Sea from two Alt it u de? 




of the Sunt &c- 






8 HOURS, 1 


M. 


s. 


LogarUh, 
Rifiug- 


If, 


S- 


Logafith. 
Rifiitg. 


M. 


s. 


RlUnp* 


a 


o 


5.17609 
15.^7627 


IO 


□ 


5-1**75 


20 





5- 19689 




IO 




to 


5.18692 




10 


5, 19705 1 




*o 


J- 17*45 




20 


5.18709 




20 


5* '97** f 




30 


5, 17663 




30 


5-18727 




3° 


5-'97l« 




4° 


5,17**1 




40 


5-18744 




43 


5-19754 




5° 


5. 17699 


'M 


S° 


5.18761 




CO 


I-19770 


1 


o 


5-'77-"7 


11 





5' 1*77-9 


11 





5-I974& 




to 


S' J 77J5 




10 


5.18796 




10 


5,19803 




2Q 


S- M 77S3 


20 


5.18813 




20 


5.19819 




3° 


5,1777a 


P 


5,18831 




3° 


5*^9835 




40 


5,17790 




40 


5,18848 


\ 


43 


5- 198*1 
5,19868 




50 


5. 17808 




^o 


5, 1886c 




5° 


- 


O 


5,17816 


12 


o 


5.18H83 


»a 





S.19SS4 




10 


5.17844 




10 


5.18900 




10 


5. 19900 




AO 


5.17862 




lo 


5- 18917 




20 


5**99*? 




3 o 


5.17880 




30 


5*18934 




3 o 


5-19933 


" 


40 


5*17898 




40 


5.18951 




40 


5,19949 




S^ 


5,179*6 




5° 


5.18968 




5* 


5* 1996^ 


3 





5.17934 


13 





5*18985 


23 





5*139**! | 




to 


5-17952 




10 


5.19002 




10 


5, 19998 




2Q 


5- >7970 




20 


5. 19019 




20 


5. 20014 


■ 


30 


5' 179S8 




3^ 


5* "9°35 




3° 


5- 20030 




40 


5. 1800& 




40 


5. 19052 




40 


5. 20047 




SO 


5.10014 




5^ 


$♦19069 




5" 


C.iorfj 


i 4 


Q 


5, 1804* 


14 





5.19086 


*4 





5, 10079 




IO 


5-18060 




to 


5- f 9 I0 3 




10 


5, 20095 




*o 


5,18078 




20 


5-19120 




20 


5.20m 




3<> 


5. 1S095 




3^ 


5.19137 




30 


5. 20127 




40 


5, 181:13 




40 


5'9iJ4 




4° 


5^^143 




50 


5. 18131 




5* 


5.19171 




(JO 


5,2015^ 


5 





5.18(48 


H 





5.19188 


*J 





5.20175 




no 


5.18166 




10 


5.19205 




IO 


5, 10191 




10 


5,18184 




20 


5.19122 




20 


5,20106 




3° f 


5. iSzCl 




3° 


5.19139 




30 


5. 20122 




4d 


5. 18219 




4c 


5-19256 




40 


5, 202*8 




5° 


5.18237 




50 


5.19271 




5* 


5.20154 


6 





5.18255 


16 





5-19190 


26 





5, 20270 




10 


5- 18271 




10 


s*may 




10 


5.2O286 




20 


1 5- 18290 , 




20 


5 -193*3 




20 


5,i03O2 




30 


5-18308 




3° 


5- '934° 




30 


5,10318 




40 


5.183=5 




40 


5-»935 6 




40 


5,20334 




' 5* 


5.18341 


* 


5° 


5« T 917i i 




|9 


s-ioiqo 


7 





K.tStfi 


17 





5,19390 


27 





5. 20366 




10 


5.18378 




10 


5. 19406 




to 


5.10382 




SO 


5. 18396 




20 


5-*94*3 




20 


5.20398 




30 


5. 18414 




30 


5.19410 




30 


5,20413 


• 


40 


5.18431 




4* 


5. 19466 




40 


5. 20419 I 




50 


5,18449 


- ,, ■ 


5° 


5.194S1 




$° 


5. 20445 


S 


O 


f 5.18467 


18 


6 


5.194*9 


'ab 


Q 


5. 2C4&1 




to 


5. 18484 


* .. 


10 


5,19506 




IO 


5-20477 




IO 


5,18501 




20 


5*195=3 




IO 


5.20492 


r 


30 


5,18519 




30 


5*^9539 




30 


5 . 20508 ' 




40 


5.1S536 




40 


5-*955* 




40 


5. 2052 j ' 




*° 


5-18553 




5° 


S-1957^ 




50 


5. 105*9 


I 


O 


5.18571 


19 





5.19589 


2y 


O 


5.10555 




IO 


5.18588 




10 


5.19606 




IO 


5.10570 




L so 


5, 18605 




20 


5.T9622 




to 


5. 20586 


. 


! 3° 


5. 18633 : 




3° 


5.19659 




P 


5,10601 




. 4^ 


5, 18640; 


*■ 


40' 


5.19^5* 




•40 


5. 20617 


u 


5* 


5. I3&5^ 




5° 


5.1967a 




S° 


z. 10633 
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Tabu XVI. 


For computing the Latitude of a Ship at Sea from two Altitudes of 










the Sun, &c. 








» HOURS. 


M. 


S. 


Ln-uith, 


M. 


S. 


Logjrith. 


M. 


S. 


Logarith. 








Rliiog, , 






Rifing. 






Riling. 




3* 


D 


5,10648 


40 





5-iJS^ 


5° 





5.12416 






TO 


5, 10664 




10 


5 ^573 




- 10 


5. 12430 








10 


5,10679 




10 


5*115*7 




20 


5,11444 








10 


5,10695 




, 3° 


5, 11601 




3° 


5. 12457 








! 4° 


5. 20710 




4<> 


5,11616 




40 


5.1147^ 








jo 


5, 20716 




<o 


5. li6$l 




*o 


f- 11485 




3* 


© 


5.10742 


4* 





5.21645 


51 





5.12439 






IO 


5.20757 




10 


5*11660 




10 


5-**5*3 








lO 


5.2.077? 




10 


5.H67S 




10 


5**5*7 








JO 


1 5.10:88 
5, 40804 1 




30 


5. 116S9 




3° 


5.21541 








40 




40 


5,11704 




40 


5***5^ 








50 


5. ioSiq 




50 


5**1718 




5° 


c-n'H 




3* 





5.10835 


4* 


9 


5' lf ?33 


5 1 





5.21583 




, 


10 


5,20*50 




IO 


5.11747 




10 


5' M_«9* 








10 


5, 20865 




IO 


5.21761 




20 


5, 22610 








1 30 


5«*ogSt 




30 


5.21777 




30 


5.21613 








1 4° 


5*20896 




40 


5.ir79i 




40 


5.22637 








50 


5,40971 




5^ 


;.irSo6 




50 


5.12650 




33 





j yibyzt* 


43 





5.21820 


53 





5. 22664 






10 


5- 2C? 943 




10 


5.21835 




to 


5,2167$ 








SO 


5-10957 




, 10 


5,21849 




10 


5. 22691 








JO 


1 5- ^-97- 




30 


5,21864 




30 


5, 12705 








4* 


S«* 




40 


5.21S78 




4* 


5,1*7(8 






™ 


SO 


** 2*002 




5* 


5.11893 




50 


f. 21731 







5*21018 


44 





5, 21908 


5* 





5.22745 






IO 


5.11033 




10 


5-11922 




10 


5,22759 








10 


5. 1104* 




to 


5**t93* 




20 


5.12773 








30 


5,21063 




3° 


5,2TfJ 5 




1° 


5-H7«S 






■ 


4(? 


5.11079 




40 


5.JJ964 




40 


5 . 22S00 






jj~ 


JO 


5.110^4 




50 


5.11979 




50 


^2:813 




O 


5.11 tog 


45 





5- ir '>93 


SS 





5.12817 






to 


5,11*24 




10 


5. 22007 




10 


5.21840 








10 


5,11140 




20 


5,12011 




10 


5,22854 








5° 


511155 




3^ 


5. 21036 




30 


5. i*36g 








4* 


5 11170 




40 


5. 22050 




40 


5. 12SS1 








So 


B $.iitS^ 




50 


5. 22064 




50 


5.12895 




J! 





5 . 2 l 10 1 


46 





5. 1*078 


S^ 





5,1290^ 






10 


5 21115 




1 a 


5-22092 




10 


5. 22921 








10 


5,11:30 




20 


5.12107 




20 


5.21935 

5.2294S 








30 


5-* IH5 




3* 


5. nut 1 




3° 








40 


5,21260 




40 


5*»*>35 




40 


5. 21961 








50 


:. in:; 




50 


5.22149 




50 


5-* i 974 




37 





5. itigu 


47 





5.12164 


57 





5.229-* 






10 


5 .it 3 s 




10 5.11178 




10 


5.25001 








ID 


5.11 




10 


5.11101 




20 


5.23014 








3* 


5- "335 




3^ 


5,21206 




30 


5.i|017 








40 


5-11150 
5.41364 




40 


5.22:21 




4a 


5.13040 








50 




$* 


5* 222?5 




50 


5,13054 




3S 





5*11379 


4* 





5,2:249 


5* 





5,13067 






10 


5 . 1 1394 




10 


5> 11-63 




10 


5.13080 








20 


5,214:9 




20 


5.21*77 




10 


5.13093 








30 


5.114:4 




30 


5.11291 




30 


5.13107 








40 


5 -'439 




40 


5.11305 




. 4* 


5>:3**o 








so 


v " H** 




50 


5.12318 




50 


Mllll 






3* 


M 


5.11469 


49 





5***33* 


59 





5. 2314G 






IO 


5.Z14S4 




to 


5.22346 




10 


5.13160 








10 


5-1*499 




20 


5. 12360 




to 


5. 13173 








30 


'iM 




3* 


5* *=374 




30 


q. 13186 








4a 


5,115:8 




4* 


5.11388 




4& 


\-*im 










'543 




5* 


5,22401 




S3 


l*IJ 1 
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TABLE XVII. 



NATURAL SINES 



TO EVERY DEGREE AND MINUTE 



OITHI 



Q^U A D R A N T. 
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XVIL 


Natural Sines. 


rT; 
t 


o & 


i u 


.. v 




4" 




tf + Hue.' 


M, rnl". 


N\fmt^N. cof. N- W. 


N. coC 


N. fine. 


N. tuf 


N. fine. 


M. en. 


M 


f .-" 


iC^c-^0 


£*74* 


99o*S 


c 3+ ^-h 


9-*»n 


^ 3 34 


99S63 


0*976 


9975 6 


6c 


t 


-„ *9 


ICw^C 1 


ci::+ 


999*4 


C3*i9 


999 ?B 


05161 


99>tfii 


07005 


99754 


^0 


i, 




1 o,\o*o 


r-ihj] 


999*4 


0^4? 


99'/ 3 7 


05291 


i(.(S6r.-i 


07024 


9975* 


^ 


5 


10000(3 


OlB jl 


999 s ! 


^i>:r 


99936 


05311 


99858 


07063 


99750 


57 


4 


c-i 16 


10OCOQ 


oiSii 


999*3 


^ eft 


909K 


05 3 50 


99S57 


07092 


9974 s 


.6 


5 


c«. 14; 


rtocoo 


01 591 


9gf;Sl 


c i'n* 


^/y H 


053-9 


99^ S^ 


07m 


99746 


|5 


* 


P^l^i 


>rc"oo 


019:0 


99'^s 


oj6ii4 


99^ IJ 


r 540 K 


99S54 


07150 


99744 


54 

53 


7 


'--£■,204 


JOOOOO 


01949 


999* * 


cj6i, ? 


999H 


^Htt 


^■.-■1 


07179 


9974^ 


^ 


»**H 


1 roC^L i 


01978 


, 990*° 


03721 


999!' 


%4<i4j 


99*5* 


,07108 


99740 


51 


9 


•J^i^l 


J or POP 


fl;C07 


991 i>p 


03:-; 


990?' 


3^445 


99^49 


07*57 


99738 


5' 


I- 


0^19 1 


1 OOOOO 


MOid 


90979 


, C 2' 1 * 1 


*tW*l 


^ i^-4 


99H7 


07266 


99736 


5c 


11 


C^JO 


99^99 


02065 


99979 
, 999"* 


O^Ui 


^9^*" 


o^<3 


99846 


0:195 


99734 


4 n 


11 


n '- J 49 


im .vi 


01094 


* ■ ' 1 


t>9lj*6 


01^2 


tjoK4i 


07^24 


99731 


+8 


■1 


j?IT& 


999-9 


02123 


99977 


e;S0H 


009 -s 


3iftH 


9^4- 


07353 


997*9 


^ _ - 


M 


00437 


99999 


021 52 


99977 


^3897 


99924 


0^643 


90^4' 


073S1 


997*7 


4& 


II 


004:6 


999V'/ 


c u8i 


999-6 


rwb 


9*9*1 


C ^.Ctn 


99^39 


0741 r 


997*5 


4- 


j'' 


OT^Gf 


9999V 


02211 


99976 


ri*i-- 


r.vyn 


r^"69S 


grjSti 


07440 


997*3 


44 


i; 


0049 s 


99999 


.-2240 


99>7 5 


c\y>.\. 


9H2T 


0\ - 2" 


99« ^6 


07469 


99711 


4^ 


[( 


>-?5i4 


99 'J 9 9 , 


C2 26'> 


99074 


C4^i j 


999 1 9 


os 7 ^6 


"0*34 


07498 


99719 


4* 


is 


005^ 


9999* 


021^3 ' 


99974 


04041 


9991^ 


0,-7*15 


90^3! 


07527 


997 [| 


4 1 


1 1' 


005S; 


9999S 


^3-7 


99973 


r»4"»7i 


099^ 


o-Hr4 


09S3T 


07556 


997*4 


4° 


ii 


0:^1 1 r 


9999$ 


01356 


9997^ 


04 il-o 


99916 


05844 


99^:9 


997 <*■ 


30 


ii 


X640 1 


9999S 


023*5 


9^7* 


04129 


999 1 " 


*5*7J 


99^7 


07614 


99710 


3^ 


2? 


co66q 


99998 


□2414 


cit-971 


C4K9 


999*3 


C5901 


99826 


07643 


99708 


37 


*4 

*5 


zcbj'A 


99998 


^*443 


9997^ 


o4iK J 


9991* 


OtfS?I 


99^24 


07671 


■>c- 


1* 


00*27 


99997 


0147: 


99969 


C4217 


^9911 


0596.1 


99^11 


O77or 


99703 


35 


2b 


007*6 


99997 


oijn 


9^69 


^4246 


99910 


05989 


95811 


07 7 jo 


99701 


27 


00785 
0^14 


99997 


oi^p 


9J9*)^ 


"4^75 


999-9 


ofc-JiiJ 


90*19 


07759 


99699 


^ 


2* 


99997 


Ol^u- 


99967 


c4^ 4 


90V^>7 


06C47 


99^17 


07788 


99696 


32 


*0 


00844 


9999* 


cccSq 


999^6 


^43?? 


99906 


06^76 


90^1^ 


07S17 


99694 


3 : 


12 


C0873 


q<j99(> 


02G1S 


99^66 


-45 ft i 


0990: 


o6i^< 


*JU-H ^ 


07846 


9969* 


19 


js 


^090: 


9»ir^ 


c 2(147 


999*5 


°4i9^ 


900:14 


06114 


|)9^12 


^7^75 


99689 


1-' 


00931 


9999 fi 


(72676 


999^4 


04420 


000 ^i 


r^i*; 


flJ^lO 


07904 


99687 


iH 


33 


00960 


9999* 


02705 


999 fl 5 


^4449 


999- > 


06192 


139^8 


"7933 


996^ 


17 


n 


ooijSq 


9999; 


02754 


%wn 


°447« 


499^0 


06: ti 


9980ft 


07961 


99683 


if 


ji 


oroiS 


^ jy*>? 


C2763. 


99^62 


04-07 


W&tfl 


ob:;ci 


9 >So4 


07991 


996S0 


25 




01047 


9099^ 


■ : ' )Z 


99961 


■ 4>^ 


99S97 


,76279 


*? r ,jio^ 


0S020 


995 7S 


24 


oir~& 


99994 


. .- .- T 


99^Cq 


045^5 


99^96 


0650S 


(i9< -'i 


^ f 49 


99676 


M 


i* 


OTlOr 


99994 


o:N;o 


999=9 


^4<Q4 , 


99^94 


D 6 3 r 


0'i79i 


0V7S 


99673 


12 


39 


C*1 1 74 


f^994 


02b;9 


999 >9 


04^23 


99^93 


6^66 


00797 


■ ■; 1 37 


99671 


21 


4^ 


c) 164 


M93 


02<joS 


99 r ii 8 


C46G1 


99^9; 


06 m^ 


00795 


^136 


99668 


20 


4' 


angj 


SOIKT 


01967 


9 r ri"? 


> f <t 5 j j 


^6414 


00793 


ogi6 5 


99666 


■ o 


4- 


0*222 


9990 ; 


999^6 


04711 






0979* 


^194 


99664 


iS 


4? 


c 1 t ^ r 

OllSo 


9999* 


C2996 


99955 


P474* 3 


i'?4 ■: 


99790 


0K213 


99661 


'7 


44 


90992 


n;02^ 


997-4 


04769 


99^^ 


c6^tz 


997*3 


r.8151 
08281 


99659 


16 


4^ 


01209 


9'jfHH 


O3O54 


99953 


04798 


99«^5 


06(40 


99^86 


99*57 


r ' 


4 ft 


01338 

ot 367 


9909t 


05082 


999 51 


04827 


W^«] 


U&56*) 


997S4 


0S510 


99654 


14 


4, 

a 

49 


9.1991 


03m 


9995a 


4:U^j 
048S? 


99S42 


06 ; 98 


4^9781 


C.S339 


99651 


13 


01 ^96 


99^9" 


1 J 4 r 


999 = T 


-i-/ :; f 


0^17 


1)9780 


08568 


99649 


12 

1 1 


01421; 


99990 


03170 


99950 


04914 


991479 


; 066^6 


9>7-* 


08397 


99647 


50 


oi4H 


999*9 


0^99 


99949 


04943 


90*7* 


o&08^ 


EJ9776 


03416 


99644 


10 


5' 


'jO'4^3 


999S9 


□ 3228 


99948 


04972 


99S76 


0^714 


09774 


■>^4*S 


99641 


2 


>- 


orjfj 


999 S 9 


a 3*57 


99047 


G$^J1 


99^:^ 


05745 


"i'*77l 


084S4 


99639 


H 


01541 


999S3 


DZl$& 


9^946 


05030 


99^3 


Oft*'^? 


9977^ 


og^rj 


99^57 


7 




01 S71 
01600 
01629 

01687 
01716 


f?Q9^8 


°3i ■ '' 


9994S 


05059 


99S72 


06^^. i 


9976? 


0^541 


996^ 


6 


9Q9&7 


°354i 


99944 


^oSS 


94^70 


. 1 ■ ■ ■ ? 1 


ijii -'fm 


oS?7i 


99632 


^ 


i* 


999^7 


&33T4 


99943 


o;ii" 


99:09 


o^Wfto 


^^4 


0^600 


996 30 


4 
3 


57 


999H6 
999^ 


03403 


9994I 


0; 146 


9ijS^>7 


oAW^ 


99762 


0S619 


99617 


C0 


0:432 


99941 


sp75 


99^&t* 


c&9tS 


99760 


C8658 


99625 


1 


IU 


999B5 


03461 


M. fine. 


.-,.-. 


99K64 
N t line. 


p^H? 


99753 


r5J6H7 


99622 


1 


i« it 


N. line, 


N. cwf 


N , crjf. 


N". tni". 


N. ft»e 


N. oof. 


N. fine. 


M 




V 


88* 


8- 


.* 


Sft° 


H° 
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Ta*le XVII. Natural Si»es. 






5° 


6° 


/ 


8° 


«,° 


VI 
»o 
59 
>8 
w 

56 

55 
*4 




M 


N. fine. 


N. cof. 

99619 
99617 
99614 
99612 
99609 
99607 
99604 


NT. fine. 

1045? 
10482 
1.-511 
10540 
10569 
10597 
10626 


>I. cof. 


tf. line 
12187 

122)6 
12245 
12274 

12 302 

"331 
I2360 


.N r . Cof 


.\\ fine. 


N. col. 


•N\ line 

'564, 
15672 
15701 
15730 
15758 
15787 
15816 


>J, cof. 




o 
I 

2 
3 

4 

I 


08716 

08745 
0S774 
08803 
08831 
08860 
08889 


994** 

99449 
9944.6 

4 >9443 

99440 

99437 
99434 


99*55 
99251 
99248 

V9 2 44 
99240 

99*37 
99*3* 


13917 

13946 

'3975 
14004 
14033 
1406 1 

14090 


99027 
99023 
99019 
99015 
9901 1 
99006 
99002 


98769 

98764 
98760 

98755 

yb ./ 5 1 
98746 
98/41 




7 
8 

9 

IO 

ii 

12 


0X918 
08947 
08976 
09005 
09034 
09063 


99602 

99599 
99596 

99594 
99591 
99588 


10655 
10684 
10713 
10742 
10771 
10800 


9943' 
99428 
99424 
99421 
99418 
994*5 


I2389 
I24l8 
12447 
I2476 
I2504 
1*533 


99230 
99226 
99222 
99219 
99215 
99211 


14119 
14148 

14177 
14205 
14234 
14263 


98995 
98994 
98990 
98986 
989S2 
98978 


15845 
i>873 
15902 

15931 

159 a 

1598s 


98737 
9873* 
987*8 

987*3 
98718 

98714 


*3 
52 

>! 

*o 
19 
48 

47 
46 

45 
44 
43 

ii 

41 
40 
3") 
3* 
37 
36 

35 
33 

r~ 

31 

30 




13 
»4 

17 
18 


09092 
09121 
09150 
09179 
09208 
09*37 


99586 

99583 
99580 

99578 

99575 
99572 


10829 
10858 
108X7 
10916 
10945 
1097? 


99412 
99409 
99406 
99402 

99399 
99396 


I2562 
I259I 
I2620 
I2649 
12673 
I2 706 


99208 
99204 
99200 
99197 

99193 
99189 


14292 
14320 
14349 
14378 
14P7 
14436 


98973 
98969 
98965 
98961 
98957 
98953 


16017 
16046 
16074 
16103 
16132 
16161 


98709 

98704 
98700 
98695 
93690 
9 So 8 6 




19 

20 
21 
22 
*3 

*4 


09266 
09295 
09**4 
09353 
09382 

0941 1 


99570 
99567 
99564 
99562 
99559 
9955 6 


HOC* 

11031 
1 1060 

1 1080 

IIII3 
III47 


99393 
99390 
99386 

99383 
99380 

99377 


i*735 
12764 

"793 
12822 
12851 
12880 


991S6 
99182 
99178 
99175 
99»7i 
99167 


14464 

14493 
14522 

»455i 
14580 
14608 


9894X 
98944 
98940 
98936 
98931 
98927 


16.89 
16218 

16246 

16275 
16304 
1633* 


98681 
98676 
98671 
98667 
98662 
98657 




3 

27 
28 
•9 
30 


09440 
09469 
09498 
09527 

°955 6 
09585 


99553 
99551 
99548 

99545 
99542 
99540 


III76 

II205 

IIS6 3 
II29I 

ir j.20 


99374 
99370 
993 6 7 
99364 
99360 
9Q357 


12908 

i*937 
12966 
12995 
*>o*4 
130^3 


99 ,6 3 
99160 

99 r 5 6 
99152 

99148 
99I-H 


14637 
14666 
14695 
147*3 
H75* 
14781 


9*9*3 
98919 
98914 
98910 
98906 
9S902 


16361 
16390 
16419 

16447 
16476 
16505 


986*2 
98648 

9S64X 
98638 

98633 
98629 




3* 
3* 
33 
34 
35 
36 


09614 
09642 
09671 
09700 
09729 
09758 


99537 
99534 
99531 
99528 
99526 
99523 


"U9 
11378 
11407 
11436 
1 146 5 
1 1494 


99354 
9935 1 
99347 
99344 
9934 1 
913*7 


1 308 1 
13110 

>3 I 39 
13168 

I3I97 
13226 


99141 
99H7 
99*33 
99129 
99125 

99L22 


14810 
14838 
14867 
14896 
14925 
14954 


98897 
98893 
98S89 
98884 
98880 
98S76 


16533 
16562 

16591 
16620 
16648 
16677 


98624 
98619 
98614 
98609 
98604 
98600 


29 
28 
27 
26 

-5 
=4 

*3 

12 
21 

20 

19 

18 




37 
38 
39 
40 
4* 
4* 


09787 
09816 
09845 
09874 
09903 
09932 


995 2 ° 
995 x 7 
995H 
99511 
99508 
99506 


11523 
115^2 

1 1 580 
1 1 609 
11638 
1 1 667 


99334 
9933' 
993*7 
993*4 
993*o 
99317 


13*54 
13283 
13312 

1 3341 
13370 
13399 


99Il8 
99II4 
99IIO 
99I06 
99102 
99O98 


14982 
15011 
15040 
15069 
15097 
15126 


98871 
98867 
98863 
98858 
98*54 
98S49 


16706 
16734 
16763 
T6792 
16820 
16840 


98595 
98590 
98685 
9S580 

98575 
98570 




43 
44 
45 

46 

2 


09961 
09990 

100 1 9 
10048 
10077 
10106 


995°3 
99500 

99497 
99494 
99491 
99488 


1 1696 
U7*5 
1 1754 
11783 

I(8l2 

11840 


99314 
993io 
99307 
99303 
99300 

99297 


134*7 
13456 

13485 
»35*4 
13543 
M571 


99094 
99O9I 

99087 
99083 
99079 
9907^ 


15155 
15184 
15212 

i5 2 4i 
15270 
15299 


93345 
98841 
98836 

98831 
9X827 
9882? 


16373 
16906 

i 6 935 
16964 
16992 
i-o2r 


98565 
98561 
985*6 
98*51 
98546 
98*4! 


17 

[6 

15 
■4 
'3 
12 




49 

5° 
5' 
5* 
53 

54 


10135 
10164 
10192 

X022I 
10250 
IO279 


99485 
99482 

99+79 
99476 

99473 
99470 


11869 
11898 
11927 

"9*6 
11985 
12014 


99293 
99290 
99286 

99*83 
99279 
99276 


13600 
13629 
13658 
13687 
13716 
13744 


99071 
99067 
99063 
99059 
99055 
99O5I 


153*7 
15356 
15385 
154H 
1544* 
15471 


98818 
98814 
98809 
98805 
98800 
98796 


17050 
17078 
17107 
17136 
17164 
17193 


98536 
98531 
98*26 
98521 
9^*16 
98*" 


ti 

10 

9 
3 

/ 
6 




55 

5« 

IS 

5" 


10308 
IO337 
10366 
IO395 

IQ424 


99467 
99464 
9946 c 
99458 
994*5 


12043 
12071 
1 2 r 00 
12129 

I2IC.S 


99272 

99*69 
99265 
99262 
99**8 


13773 
13802 
13831 

13860 
13889 


99047 
99043 
99O39 

99035 
99O IT 


15*00 
155*9 
M5*7 
15586 
15615 


98791 
98787 
98782 
98778 
9 S 773 


17222 
17250 
17279 
17308 
17336 


9S ^06 
98 50 1 
98496 

98491 
98486 


5 

4 
3 

2 
r 

M 




M 


N. cof 


N . fine. 


N. cof 


M. fine. 


N. cof. 


^ . fine. 


N'. cof. 


N. fine. 


N\ coi. 


[N. fine. 






*4° 


XV" 


M- 8r° 


80" 





[ 8 4 J 



Table XVIL Natural Sines, 


J !f-~! 


11* 


11° 


if 


14° 




M V. fine. 


,84*1 


N. 1 n« 


N. col. 


N, fineJN, tof 


N tire 


N cof 


N . tine 


K* erf 


■o 


■:■ 


17^5 


190^1 


9&J63 


10791 ' 


97*i5 


22495 


97437 


24191 


97030 


l 


"7391 


9I476 


19109 


9 3l 57 


:og ; 


97809 


22523 


974i<> 


14120 


97013 




2 


17, :2 


9*47 1 


19118 


9*155 


20848 


97803 


21551 
22580 


97414 


24249 


97015 
97008 


- 


3 


'745^ 


9^466 


19167 


98146 


10877 


97797 


97417 


14177 


57 


4 


17 ?i 


9846 1 


19195 


98 *4u 


10905 


97791 


2 2 60S 


97411 


H305 


97001 


5* 


5 


trr* 


9*4 C 5 


19124 ! 


98135 


J0931 


97784 


21637 


974*4 


H333 


96994 


5^ 


6 


17??; 


T45o 


i r >-5* 


9&129 


2.-96 - 


Q777* 


12665 


07 70S 


243 & i 


96987 


54 


7 


"75 5 


78445 


19181 


9;$ 114 


2099c 


9?7?i 


12693 


97^*1 


14390 


969S0 


-5 


S 


17594 


'■' -44' 


19209 


98118 


21019 


97766 


22722 


97384 


24418 


96973 


i z 


9 


17&23 


9*415 


'93*8 


9^1 ti 


2 IC47 


97760 


22750 


9737* 


24445 


96966 


:i 


to 


I7tj*;i 


9845c 


19366 


98107 


UO76 


97754 


11778 


97371 


*4474 


96959 


5° 


ti 


1 76 So 


9841? 


'9395 


9^ LOI 


21104 


9774^ 


22807 


971*5 

97 3^8 


14503 


96952 


49 


[2 


17708 


98410 


19411 


^8C V-' 


11 1 11 


97741 


11815 


145 3 ; 


9694 s- 


48 


1771" 


98414 


19451 


9SO9O 


, i r ■■ 1 


97735 


21^63 


9735* 


, 14559 
24587 


96937 


47 


*4 


17766 


9V9 


19481 


98^4 


21 1S9 


97719 


; 1 S 9 ; 


97345 
973 3* 


96930 


4* 


1 ■ 


I77H 


98404 


19509 


98079 


2l2lB 


977*3 


22920 


24615 


96913 


45 


i' 


i?S^ 


98399 


1951 s 


98071 


H246 


97717 


1294S 


9733 1 


24644 


96916 


44 


17 


178152 


9 8 m 


r 9 5 66 


98067 


21275 


97711 


11977 


97J2S 


24672 


96909 


41 


i* 


t-*Hr- 


•V> ;:*•;, 


1^9; 


T- 6| 


11303 


97705 


23005 


97318 


2 47c a 


96902 


4 : 


1 


17909 


9M? 


"9**1 


98056 


H331 


9769^ 


n*w 


9731T 


147*1 


96S94 


4i 


2£ 


| '7937 


9*37* 


l<>6^2 


9^050 


IJ360 


97691 


23061 


971°4 


24756 


96887 


40 


21 


1 17966 


</Sl71 


196S0 


98044 


215^ 


97686 


23090 


97298 


147^4 


96880 


!? 


2i 


17 w 


9ST6S 


1 9709 


98019 ' 


5(417 


97680 


13118 


97*91 


248(3 


96871 


=3 


T«-2; 


.^362 


19717 


9S033 


21445 


97671 


23146 


97*84 


24841 


96866 


w 


14 


tS^fl 


9*357 


(976* 


9S017 


11474 


976^7 


M17* 


97178 


24H69 


9*M 


<fi 


*5 


1&81 


9*35* 


19794 


9HO2T 


I J 502 


9766 ( 


23203 


972 71 


14857 


96851 


u 


26 


rSi?5 


98347 


19813 


9^016 


11530 


976^ 


i2>;i 


97264 


14915 


96344 


^4 


27 


1813b 


9S34I 


19851 


980IO 


*'5S9 


9764S 


23160 


97257 


14953 
14981 


96S37 


n 


28 


1S166 


9*33* 


[9880 


98(^04 


21587 


97642 


232S8 


97i 5 ■ 


1 96S19 


- 


- 


FI195 


9 S 33' 


1990$ 


9799* 


21616 


97636 


233 1 * 


97244 


25010 


96811 


fi 


: 


18224 


98.^5 


199*7 


9799* 


2(644 


97630 


23145 


97^37 


zsotS 


9681^ 


* 


3 ] 


1&2.51 


98310 


19965 


97987 


H&72 


97623 


^5373 


97130 


25C66 


96^07 


29 


r- 


iS^Sr 


08315 


19994 


979* I 


ll?0( 


976(7 


;! 4 ;i| 


97123 


15094 


96&00 


18 


33 


18500 


9S310 


20022 


97975 


21729 


97611 


13419 


97H7 


15112 


9 6 793 


- m 


34 


i«|3« 


9* 1*4 


20O5J 


97969 


117^ 


97604 


13458 


97210 


1515 1 


96786 


16 


I* 


18367 


98299 


20O79 


97963 
97955 


ji^6 


9759« 


234S6 


97103 


15179 


96778 


^ 


3 
35 


rifijy 


9**94 


20108 


2 1 3 i 4 


()7 5 c > 1 


13514 


97(96 


15207 


96771 


^4 
*1 


184*4 


1/^* 


20( j6 


9795 z 


21S43 


97585 


13541 


97'89 


15135 


96764 


■■ 


iU|i 


98283 


20165 


9794* 


21*71 


97579 


13571 


97181 


25163 


96756 


ii 


39 


l S4S ! 


9**77 


20t 93 


97940 


21899 


97573 


13599 


97176 


25191 


96749 


it 


4~ 


iB^Ofl 


9?2 7 2 


20222 


979 34 


21928 


975 66 


13627 


97169 


i>3io 


96741 


20 


4' 


I^tf 


9S267 


2025O 


97928 


21956 
21985 


975 fi o 


2>6n6 


97161 


*5343 


9*734 


<9 


4J 
4^ 


1&567 


9^26 f 


20279 


979" 


97i53 


i^6S4 


97155 


15376 


96717 


T^ 


1*595 


98256 


20307 


97916 


22013 


97547 


23711 


9714& 


15404 


96719 


'7 


44 


18624 


9S250 


2O336 


979 m 


22041 


9754 T 


13-40 


97i4i 


15432 


96711 


t6 


41 


18652 


98245 


2O364 


97905 


22070 


97>34 


23769 


97134 


25460 


96705 


'5 


4 «, 


!^|j 


98240 


2039.1 


97^99 


2Z098 


975^ 


1^797 


97127 


25433 


96697 


f4 


47 


18710 


96234 


2O4U 


97S93 


2212& 


97521 


23825 


971 10 


25516 


96690 


*1 


4^ 


18738 


98229 


J045O 


979S 7 


22155 


9751* 


1385? 


97(13 


15545 


96682 


(1 1 


49 


1S767 


9&H3 


2047S 


97*81 


32[8j 


97508 


i\S8i 


97106 


15573 


96675 


1 


? r 


1*795 


9*21 S 


IQ5O7 


97875 


221(1 


97502 


139(0 


97 IPO 


25601 


96667 


to 


5 f 


rS^i 4 


9S*« 


20535 


97869 


2 2140 


97496 


13938 


97091 


25629 


96660 


9 


5 1 


<B3u 


98207 


2056^ 


97^3 


22168 


1 9-4S9 


13966 


97086 


25657 
25685 


96653 


8 


?3 


18881 


ijJlCl 


LO59I 


97857 


223 'J 


974*3 


13995 


97079 


96645 


7 


54 


l 8 9 1 


■'8196 


: .. 'i : - 


97^1 


H|l< 


97476 


14027 


97072 


1*7*3 


96638 


6! 


*5 


18928 


98190 


ICO49 


97*45 


12J5? 

223@2 


97470 


24051 


97065 


Z574 1 


96650 


f 


5* 


189*7 


38(85 


IO677 


-jTa?9 


97463 


24079 


97058 


15769 


96623 


4 


57 


1^995 


98 j 79 


20706 


-9:^31 


224IO 


97457 


24 ( oS 


97051 


25798 


96615 


3 


z* 


19^24 


9* (74 


20734 


97S27 


114:8 


9745* 


24(36 


97044 


3^826 


9 6 60S 


2 


3 


1 V f 2 


9^6$ 


K-76* 


9?S2f 


21467 


07444 


24164 


97037 


258^4 


96600 


M 


nt. erf 


\\ (inr 


N. c*f 


N. fine 


H, of. 


Inline 


N, cof 


N.fiftc. 


M. cof. 


M.finc- 


7 1 


7 S<> 


77° 


7 6 Q 


7C o 

r ? 













[ 


85 3 










Table XVII. Natural Sines. 


if 


It>° 


i7° 


if* 


19 


M N, fmc 


t N. cof 


. N, f TIF 


ijlfc cof 


N> irm 


H. cof 


■ . [iiu 


N, eo( 


. N, fine. N. cof, N 


c 15881 


9*591 


*75*4 


96126 


29237 


95630 


33902 


95106 


n 32557 
3*5*4 


94552 60 


i 159(0 


9*585 


27592 


/'IIV 


29265 


9^642 


30929 


95097 


94542 59 


3 15938 
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87979 


49065 


87136 


IT 


24 


4 : ' -i4 


9a? 34 


44464 


81x71 


4 r ■ - 


SB7S2 


47*62 


879*5 


49090 


. 87IH 


36 


*5 


4292O 


903*1 


44490 


89*58 


46C46 


88768 


475*8 


87951 


491 16 


1*7107 


:* 


26 


4:946 


903,-9 


44516 


B9 545 


46072 


SB755 


47614 


87937 


49t4i 


87093 


34 


27 


4-97* 


90296 


4454* 


8953* 


46097 


S8741 


47659 


S7913 


49166 


h 707 9 


33 


if 


41999 


901x4 


445^3 


B9519 


46113 


88718 


4766* 


8 7909 


49x91 


87064 


I 2 


M 


4?oi5 


90171 


44594 


B95C6 


46149 


S8715 


47690 


87896 


49*17 


87050 


3t 


30 
3' 


_4|£iL 
43077 


90259 
90246 


44&K 


S9493 


46175 


88701 


477 1 6 


878^2 


49i4i 


87036 


^0 


44< 4 ri 


S:J4'> 


46201 


-;■'.'., ., 


4774' 


87668 


49*68 


S70H 


1U 


3* 


43104 


90233 


44671 


S94C7 


461^6 


8S674 


47767 ' 


§7^54 


49:93 


87007 


*8 


33 


4m& 


90211 


44G93 


S9454 


46252 


8866 1 


47793 


87^40 


493^ 


86993 


17 


34 


43'5* 


90108 


44724 


8944I 


46*78 


88647 


47SrB 


87^26 


49344 


86978 


26 


35 


411** 


90196 


447*0 


89428 


46^4 


88634 


47^44 


87812 


493 fi 9 


S6964 


15 


*<> 


A*!C9 


90181 


4477* 


S941* 


46"? 70 


886 10 


47S69 


li7798 


49ifl4 


86949 


14 


*3 


4i*|S 


, 90171 


4480a 


89401 


4 A 315 


S36o- i 


^7^91 


S7784 


4q4t 9 


^6935 


3* 


43261 901^8 


44V28 


S9389 


46381 


S3*? J 


47gio 


87772 


49445 


^69^1 




39 


43287 90146 


44854 


89376 


46407 


88580 


47946 


87756 


49470 


86906 


2t 


40 


433'3 


9°*33 


44880 


89363 


46413 


83 5 66 


479 7 ^ 


«7743 


49495 


86892 


lO 


41 


43340 


901 to 


44906 


89350 


464^8 ; 


83«3 


47997 


877*9 


4951 1 


86878 


19 


4* 


41366 


901^8 


44911 


89337 


46^4 , 


88519 


48011 


877f 5 


49^46 


„ 86863 


r8 


43 


43392 


90095 


4495* 


S9314 


4650 


8^5*6 


4804S 


S7701 


49571 


86849 


44 


4341B 


900S2 


44984 


893" 


4^5^ 


tun 


48073 


S7687 


49596 


86S34 


l6 


45 


4344S 


90c 70 


45 ■ ••' 


89298 


4'- HT 


88499 


48099 


87673 


49621 


868*0 


"S 


*o 


4*47 1 


90057 


45-36 


89285 


4*1*7 


884S5 


48124 


87659 


49647 


86805 


r 4 


47 


43497 


90045 


45361 


89I7I 


4 «i 3 


S8472 


48150 ; 


S7&45 


4967* 


86791 


13 


4 W 


435*3 


9=^1 


4jdi$ 


V.-..lOi 


46* Jt) 


88458 


4817* 


87631 


49 6 97 


S6777 


12 


49 


43 c 49 


9001 r* 


45 '"4 


89245 


46664 


8S445 


4^101 


S7&T7 


49713 


86761 


11 


5^ 


43575 


90007 


45143 


89131 


46690 


88431 


48126 


87603 


49748 


86748 


10 


5" 


43601 


89594 


45166 


89119 


46716 


884*7 


48251 


875^9 


49773 


86733 


9 


5* 


43618 


899S1 


45*9 = 


89206 


4674* 


88404 


48277 


8757S 


49798 


86719 


H 


S3 


43" 14 


89968 


45118 


89x93 


4676; 


S8390 


48303 


87561 


498*4 


86704 


7 


I* 
5 r 


43680 


89^6 


41*41 


89180 


467^; 


8*177 ] 


4*313 


87546 


49849 


86690 


6 

5 


43:06 


*9H3 


4***9 


89167 


4C-19 


Wj63 


^354 


8753* 


49874 


86675 


5* 


437*3 


S9930 


45*95 


89153 


46S44 


349 


48379 


875*8 


49899 


86661 


4 


r 


4^759 
43?B5 


S991S 


4^3* r 


89140 


46^ 


^336 


4^405 


87504 


49914 


86646 


2 


** 


89005 


45J4? 


89127 


46896 


!!**! 


4S430 


8749° 


49950 86631 


2 


1 


$3811 


89H9* 


4W3 


89114 


46921 


= 83^8 


48456 


87476 


49975 86617 


1 


n coC 


N.imt. 


V, coft 


NT. frnt 


\S. *tf« 


Jt, fine 


n. tine. 


S* cof. |n'. fine 


64 €3* 6a° 


6 1- 1 


6o° 
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Table XVII. Natural Sine*. 




5 " 


3'° 


*2° 


3*° 


34° 




M 

o 

i 
t 
3 
4 

5 

6 


N.linc.|N. c-l. 


m. lin*. 


N\ of. 

*<7I7 
8;?:2 
Sc(.*7 
8;6-2 
856,7 
85642 
85627 


N\ line. 


N. col. 


N. fine. 


N. cof. 


N. fine 


N. cof. 


M 


5* "'■' 
5 ^ 5 
50051 
50076 
50101 
50126 


£60.^3 
86;-3 

86^73 
86559 
86544 
86530 
86515 


5 '^4 
51519 

51554 

5*579 

51604 
51628 
51651 


52992 
5;oi7 
51041 
5p66 
51091 

53"5 
5314c 


*48o5 
847S9 
84774 
84759 
84743 
84728 
847 1* 


54464 
54488 

545*3 
54537 
54561 
54586 
54610 


567 

8^51- 

83819 
83804 
83788 
8377* 


55919 
55943 
55968 
5599* 
56016 
56040 
56064 


82904 
81887 
82871 

! 2 ! 55 
82839 

81821 

8i8c6 


6c 

58 

S7 
56 
55 

54 


7 
* 

9 

K 

ii 

ii 


50176 

5^201 

50127 
50252 
50277 
5010: 


86501 
86486 
86471 
864,-7 
86442 
86427 


51678 
51703 

517*8 

517U 

5"778 
51803 


85612 

85597 

855** 
S5567 

855*6 


53164 
53189 

53*«4 
53**8 
53* 6 * 
53*88 


84697 
84681 
84666 
84650 

84635 
84619 


54635 
54659 
54683 
54708 

5473* 
54756^ 


83756 
83740 

837*4 
83708 
83692 
83676 


5608a 
56112 
56136 
56160 
56184 
56208 


82790 
8*773 
81757 
8*741 
82724 
82708 


53 
5* 
51 
50 

8 


'3 

'4 

15 

16 
'7 
xS 

'9 

2 - 
21 
22 
33 
»4 


5°3*7 
5°35* 
5°377 
5040? 
50428 
5045? 


86411 
86398 
86784 
86369 
86354 
86340 


51*28 
51852 
51877 
st9 _ * 
51927 
519** 


8;5*i 
8^506 

85491 
85476 
85461 
8,-446 


533«* 
53537 
5336i 
53**6 

534" 
534*5 


84604 
*45*3 

84573 
84557 
84542 
84516 


547*' 
54805 
54829 

54 2 5 S 
54878 

54902 


83660 
83645 
8^29 
83613 

83597 

83581 


56131 
56256 
56280 
56305 
563*9 
5 6 ?5* 


82691 
81675 
81659 
81643 
81616 
82610 


♦7 
46 
45 
44 
43 
4* 


50478 
50503 
505*8 

50553 

50578 
5060* 


86325 
86310 
86295 
862R1 
86266 

86251 


5'977 
52002 
52026 
52051 
52076 
52101 


85431 
85416 
85401 

85385 
85370 

85*55 


53460 
53484 
5*509 
53534 
53558 

5*5<? 


845 1 1 

84495 
84480 

84464 

84448 

8445 3 


549*7 
5495 1 
54975 
54999 
55024 

55048 


83565 
83549 
83533 
835^7 

S 35 o' 

83485 


56377 
56401 

5$4*5 
56449 
56473 

56407 


f*593 
82577 
82561 

82518 
81511 


41 

40 

39 
38 
37 
36 


2* 

26 

27 

28 
19 

70 


50626 
50654 
50679 
50704 
50729 
5©7?4 


862,7 

86222 
86207 
86192 
36178 
8616} 


52126 

52151 

5*'75 
52200 
52225 

52250 


85540 
853*5 
85*10 
85294 
8.-*79 
85264 


5>^>7 
53631 
53656 
53681 

53705 
537?° 


84417 
84402 
84386 
84370 
84355 
84*39 


5507* 
55097 
55121 

55H5 
55169 

55>94 


83469 
83453 
83437 
83421 
83405 
83389 


56511 
5 6 545 
56569 
56593 
56617 
56641 


2 249 J 
82478 

82462 

82446 

82419 

8*413 


35 
34 
33 
3* 
31 
30 


31 

3* 

33 
34 

35 
36 


5°779 
50804 
50829 

5°354 
50879 
50904 


86148 
86133 

86119 
S6I04 

86089 

86074 


5**75 
52299 

5*3*4 
5*349 
5*374 
5*399 

5*4*3 
5*448 
5*473 
52498 

5*5** 
51547 


85249 

85*34 
85218 
85203 
85188 
85173 


53754 
53779 
53804 
53828 
53853 
53877 


843*4 
S4308 
84292 
84*77 
84261 
84*45 


55218 

55*4* 
55266 

55*9i 
55315 
55339 


83373 
83356 
83340 
8332A 
83308 
83292 


56665 
56689 
5 6 7M 
56736 
56760 
56784 


82396 
82380 
8*363 
81347 
82330 
82314^ 


3 

27 
26 
*5 
-4 


37 
38 
39 
40 

4i 
4* 


50929 
509*4 

50979 
51004 
51029 
5*054 


86059 
86045 
86030 
86015 

86000 

85985 


85'57 
8514* 
85127 
85112 
85096 
8508T 


5390* 
539*6 
5395' 
53975 
54000 
54024 


84230 
84214 
84198 
84182 
84167 
84151 


S53 Sj 
55388 

5541* 
55436 
55460 

55484 


83276 
83260 

83*44 
83228 
83212 
83195 


56808 
56832 
56856 
56880 

56904 
56928 


81197 
81281 
81264 
82248 
82231 
82214 


*3 
22 

21 

2C 
19 

1.8 


43 
44 

45 
46 

47 
4$ 

49 
5^ 

5» 

5* 
53 
54 
5<; 
56 
57 
58 
r 9 
M 


51079 
51104 
51129 
5"54 
5"79 
51204 


85970 
85956 
85941 
85926 
85911 
85896 


5*57* 
5*597 
51621 
52646 
52671 
52696 


85066 
85051 

85035 
85020 
85005 
849S9 


54049 

54073 
54097 
54122 
54146 
5*i7i 


84135 
84120 
84104 
84088 
84072 
84057 


55509 
55533 
55557 
5558i 
55 6 05 
55630 


83179 
83163 
83H7 

83131 
8311c 

83098 


56952 
56976 
57000 
57014 
57047 
57071 


82198 

81181 

8216c 

81148. 

82131 

82115 


17 
16 

»5 

'4 

13 
12 


51229 
5'*54 
5'*79 
51304 

J»3*9 
5'354 


85881 
85866 
85851 
85836 
85821 
8-806 


517*0 

5*745 
52770 

5*794 
5*819 
52844 


84974 
84959 
84943 
84928 
84913 
84897 


54195 
54**o 
54*44 
54269 

54*93 
54317 


84041 
84025 
84009 

83994 
83078 
83962 


55654 
55678 
5570* 
557*6 
55750 
55775 


8*082 
83066 
83050 

83034 
83017 
83001 


57095 
57X19 
57143 
57167 
57191 
5">2I5 


82098 
82081 
8166c 
81048 
81032 
82015 


11 

10 

1 

6 


5'379 
51404 
51429 
5K54 

5*479 


*579* 

85777 
85762 

85747 

8<7?2 


52869 

5*893 
52918 

5*943 

52967 


84882 
84866 
84851 
84836 
84820 


5434* 
543<>6 
5439" 
544»5 
5444° 


83946 
83930 
83915 
83899 

^883 


55799 
558i3 
55847 
55*7i 
55895 


82985 
82969 

8*953 
82936 
82920 


57*38 
57262 
57*86 
573'0 
57334 


81999 
81981 
81965 

8i949 
81932 


5 
4 

3 

2 
1 


M. col*. 


>*. line 


N. cof. 


N. fine. 


N. cof. 


. fine. 


Sf. cof. 


N. fine. 


N.'cof. 


K. fine. 


M 


w° 


5,- 1 


56 


55" 















r 


89 ] 










f s Table XVIL Katural Sm«. 1 


I 


3 5^ 


36^ 


J7 b 


;S'> 


<-/ | 


5 


N. Si ik 


N. cof 


H. line 


M, col 


M. flDf 


N. m.j 


if fine 


M. cuf. 


N line 


.[N. cof, m | 


c 


5735** 
573Sr 


81915 


58779 


80901 


60181 


79864 


61 56G 


7^Koi 


61931 


777*5 w I 


I 


Sib 9 9 


5S802 


80SS5 


60305 


79*^6 


615S9 


7S7S3 


6l 9S5 


77^96 ?<)1 


2 


574^5 


81 882 


58826 


80867 


60Z28 


7<h8z 9 


61612 


7 ft :6j 


63977 


77^78 ;S| 


1 


574*9 


81865 


58849 


80850 


60251 


79811 


Gt&lS 


7^747 


630-0 


77^6o 57 1 


- 


57453 


81S4S 


5**73 


80833 


60274 


7979? 


6165^ 


787*9 


63^2* 


7764^ %6| 


- 


57477 


&1832 


5*896 


S0S16 


6029$ 


79776 


616^1 


:S:n 


62041; 


77623 V5| 


i 
1 


575°' 


SiSfc 


589^0 


S0799 


60321 


797^8 


61704 


7S6d^ 


6v-:68 


77605 ;4| 


575*4 


Si79« 


5^94.3 


£0782 


00344 


79:41 


61726 


7^676 


63090 


775^6 i5 


> 


5754^ 


S1781 


58967 


80765 


60367 


79723 


6 (749 


rSfi^s 


63113 


7756S 52 


I 


5757* 


S1765 


58990 


8074s 


60390 


79706 


61772 


7S640 


65135 


77550 5: 


to 


57M0 


81748 


59^4 


80730 


604 1 4 ; 


79688 


6tTn; 


ra6n 


631;$ 


77531 >o 


IT 


57^9 


81731 


59^37 


8071 * 


604 37 


79671 


6iSi8 


7S604 


631K0 


775M 49 


12 


S7643 


8i7t4 


5906 1 


S.4^> 


d -itft - 


79653 


61841 


H^Hfi 


63103 


77494 48 


IJ 


57667 


81698 


59084 


80679 


^-433 


79 6 3 5 


61864 


79;A3 


631^5 


77476 47 


4 


57^9 r 


81681 


59107 


80661 


£0506 


79618 


6HS7 


7^;>o 


6314S 


7745* 46 


M 


577*5 


S1664 


59*3' 


BC644 


60i*£j 


79620 


61909 


7H512 


6-271 


7%i^9 45 


it 


5773* 


81647 


59 » 54 


S0637 


605^ 


79^3 


61931 


7»ii4 


652Q; 


774- * 44 


IT 


57762 


81631 


59'7B 


80610 


60576 


79^6^ 


6*955 


7*4ifi 


633-6 


774-1 H 


|S 


577S6 


S1614 


5920* 


80597 


60599 


79^47 


6197S 


7X47^ 


(nn^ 


77^4 +2 


*9 


57809 


81597 


59225 


S0576 


6^022 


79530 


61001 


7S460 


6; 3 >6i 


77366 11 


|C 


57833 


81580 


,59148 


80538 


CJ645 


79^1 


61024 


7S441 


*3i«i 


77347 40 


21 


57857 


81563 


59272 


8054] 


60668 


79494 


6104EJ 


78424 


6^406 


7-329 ?9 


XI 


57*8* 


81546 


59*9* 


80514 


A1169 1 i 


7947? 


61069 


7^4 ^ 


634*^ 


77310 ;S 


*3 


579<H 


St 530 


59318 


80507 


60 7 1 4 ! 


79459 , 


61092 


7S387 


63451 


7-^91 ^7 ! 


a 


573*8 


81513 


W4? 


80489 


6J7^S 


7V44* 


62115 ! 


1**69 


6 U73 


7-^73 ;'> 


n 


5795* 


81496 


59365 


8f~<47; 


6^76 1 


794^4 


62138 


783U 


63496 


771^ ;■ 


z6 


579/6 


81479 


593 s 9 


80455 


607^4 


794^6 


62163 


7*331 


63518 


7713* T4 


27 


57999 


81461 


$94" 


80438 


60807 


79^3 


62183 


783*5 


63540 


77**^ il 


iS 


5$uj 


S144? 


5941S 


80420 


60830 


7^J37L 


62206 


7^197 


67563 


77199 ^1 


*g 


58047 


61418 


594^9 


80403 


608 n 


79353 


62219 


7^179 


63^5 


77i8i ^1 


3* 
3 1 


58070 , 


8141; 


51,4s: 


80386 


60876 


79ns 


64*51 


7S261 


6^608 


77162 JO 


5*°iH 


**395 


59506 1 


80368 


6Q&91) 


79^8 


61174 


78*43 


6^650 


77*44 - c ) 


3* 


581*8 


8*378 


59529 


80351 


60922 


79300 


61197 


7S225 


63653 


77115 - s 


53 


58 I4 i 


81361 


S95| a 


80334 


6094^ 


79182 


61320 


78206 


63675 


77107 ; 7 


34 


5S165 


8*344 


^'T* 


80316 


6096S 


79264 ; 


62342 


78188 


63698 


770SS 16 


35 


58 189 


81317 


595*>9 


80299 


60991 


79*47 


62365 


78170 


63710 


7707O 15 


36 

37 


58212 


8 1 3 1 


59621 


gotta • 


6 1 * - 


79^19 


6-388 


781 5* 


6374* 


77^5* *4 


58236 


S j 2 rj 4 


59646 


802 b4^ 


61^38 


79111 


6241 1 


78134 


^37^5 


77033 13 


3* 


58260 


81176 


59669 


80147 


6ro6i 


79193 


62433 


78116 


63787 ; 


77^*4 ai 


4 


58283 


81259 


59693 


80130 


61084 


79176 


62456 


7^098 


63S10 


76996 i\ ; 


58307 


81242 


597*6 


80211 


6 11 : " 


75* 58 


61479 


7&C9 


63832 


7697: -^ : 


4*! 


58330 


8122* 


59739 


80195 


61 170 


79HO 


62502 


78 06 1 


61854 


76959 19 


41! 


58*54 


8l2o£ 


W63 


801 78 


6.153 


79122 


61514 


7804^ 


6,3 7 - 


76940 iS 


41 


5S378 


: M1M 


597*6 


80160 


61176 


7910? 


62547 


7802^ 


6^99 


76921 17 


44 


5840* . 


8U74 


19909 


80143 


61 1159 


79087 


62570 


78007 


6 39 ; * 


76903 16 


45 


5«4o 


Bill? 


59831 


80125 


61122 


79069 


61592 


779^8 


63944 


76S34 15 


46 1 


5*449 


SIJ4O 


.■.iW; 


Sol 08 


6124* 


79051 


6261 - 


77970 


6^966 


76366 14 


47 


5$+7* 


8l II3 


59879 


S009T 


61268 


79°33 


62M 


7795 * 


639S9 


76*47 '3 


43 


5S496 


Buc& 


59901 


80073 


6 I 20 I 


7*^*5 


62660 


77934 


6401 1 


76*38 ti 


49 


3*519 


£1089 


59916 


80056 


61314 


7^y98 


61683 


77916 


•'4 " 1 \ 


76810 1 1 


$0 


5*543 


81072 


59-H9 


80038 


61337 


7^980 


62706 


77897 


64056 


76791 10 ' 


5 1 


^7 


81053 


5997- 


8^021 


6t 360 


7Eg6i 


62718 


77879 


64078 


7677* 9 


5* 


5 8 S9° 


8103& 


W95 


80003 


613B3 


7S944 


62751 


77861 


64100 


7<W54 S 


5* 


58614 


81021 


60^19 


799S6 


(> 1 4 ■!.. 


78916 


62774 


77843 


64113 


76735 7 


54 


^637 


81004 


60043 , 


79 96 8 


61419 


7*908 


61796 


773*4 


64145 


76717 6 


; S 


58661 


80987 


6*1065 


7995* 


6 145 1 


l%tyi ■ 


628(9 


77S06 


64167 


7669)* 5 


5 t. 


586S4 


S0970 


600S9 


799H 


6(474 


7*>S73 


61S42 


7778S 


64190 


76679 4 


57 


5B70S 


S0953 


60 M 2 


799 16 


61497 


7^*55 


62864 


7:769 


64212 


76661 3 


|| 


5873' 


80936 


60135 


79899 


61520 


rSij? 


62887 


7775 r 


64*34 


76642 1 


5« 

M 


iB75 5 


Soquq 


fir 1 58 


:oS3i 


6iU* 


7^SlO 


61909 


777^3 


641^ 


76613 " 


N, cof 


N . ime 


N. Cnf- 


NL fine. 


K* roJ 


N line 


V. cof 


N. line. 


H, cof. 


N. Hnr, %i 




54" 


j£ 


5*° 


-,* 


|0 



:.i 



7* 1 



, ii-l 1'tU. K^^ru S^.fv 



v:> 



N ." r*t V 



— "*T 



ipi£|& 6^ IV. cof. 



6q«9 
&553' 



7193+ 

719 1 * 
7**94 
71873 
71853 
71833 



M 



fi- 



Mi: 
' 33 

6^7 



7179" 
71771 

7175* 
?t73» 

7*7M 
7i6gi 



-:l- 






71671 
71650 

71630 
71610 
71^ 



i3 
■- 

■ i 

45 
14 
+3 

r 



-::_! 



ifjlii 



7*549 

7*^9 
71*0* 
714SS 
7146S 
_ '44" 






?«" 



-- I 






n :s 

?1 53 
-1-4 

rate 



TI4^T 

-14^7 
71-S6 
71366 

7*345 
713: = 



r^=5 
rtssfe 

- 1 2 64 

:>i43 
-1-23 

r*^3 



41; i = 



:*5: 



t;i>c 1 **V* 



'-:* 

:i%* 



-19? 



71161 
71141 

71111 

71 ICC 
?ic£o 



*1 

1 1 

•1 



c—6 



-- ;j? t 



^.-i 









-.MS 2 
"~44* 
^4*3 



71059 
71A39 

7*019 
7C99S 
"0978 
70957 






744" 






f - - 






Hi' 



*P 



;*4 



tft ! * ; 



;^4 
;;-4 



6a;-- 






-^4% 



:a- 



7^37 
70916 

70896 
7*875 

70S 34 



"■*74 

- t i ;^ 



N. co- 



\". &nc 



7-S40 



7cfU* 
7-79! 
-.-771 
70?5* 
K7M 



N. coi". N. frae 



C 91 3 



TABLE XVIII. 



THE 



LOGARITHMS of NUMBERS 



FROM 



One to Ten Thou&nd. 



Table XVIII. Logarithms of Numbers. 



N°i- 



-100. 



Log, x,oooo 



N. 



Log. 



N. 



Log. 



N. 



Log, 



N. 



Log. 



N. 



Log. 



0,00000 
0,30103 

0,4771* 
0,60206 



21 
22 
*3 

*4 

*5 



1,32122 
1,34242 

f>36i73 
1,38021 

1 > 39794 



4i 
4* 
43 
44 
45 



,61278 
,62325 
>63347 
>. 6 4345 
>653" 



61 
62 

63 
64 
65 



1*7*533 
1,79239 

i>79934 
1,80618 
1,81291 



81 
82 

83 
84 
85 



1,90849 
1,91381 
1,91908 
1,92428 
1,92942 



6 

7 
8 

9 

10 



0,77815 
0,84510 
0,90309 
0,95424 
1,00000 



26 
27 
28 
*9 

30 



i>4i497 
1,43136 
i,447i6 
1 ,46240 

i*477i* 



46 

47 
48 

49 

50 



,66276 
,67210 
,68124 
,69020 
,69897 



66 
67 
68 

69 

70 



1,81954 
1,82607 
1,83251 
1,83885 
1,84510 



86 

87 
88 
89 
90 



1*9345° 
1,93952 

i>94448 
1* 94939 
1,9 54*4 



XI 

12 
*3 
*4 
15 



1*04139 
1,07918 
1,11394 
1,14613 
1,17609 



31 
3» 
33 
34 

35 



1,49136 

1*50515 
1,51857 
1,53x48 
i»54407 



5i 
5* 
53 
54 

55 



*7©757 
,71600 
,72428 

*73*39 
,74036 



7i 

7* 
73 
74 

75 



1,85116 

1*85733 
1,86332 
1,86923 

1,87506 



91 
9* 
93 
94 

95 



1,95904 
1,96379 
1,96848 
!>973i3 
1*97772 



16 

17 
18 

«9 
20 



1,204x2 
1*23045 
i*255*7 

i**7»75 
1,30103 



36 
37 
38 
39 
40 



i»55 6 30 
1,56820 

i*57978 
1,59106 
1,60206 



H 
59 
60 



,74819 
»75587 
►76343 
►77085 

►77815 



76 
77 
78 

79 

80 



r, 88081 
1,88649 
1,89209 

1*89763 
1,90309 



96 
97 
98 

99 
100 



1,982*7 
1,98677 
1,99123 
1,99564 

2,00000 



M 2 











1 


:"Q2 


1 






^^. ^^^ 




Table XVIII. Logarithm* of Number** 


jr 


too ' ■ 1 6- 3» Log 








K y 


] 1 


1 


3 


4 


5 


6 


7 


g 


9 


I v<Li 


cu^^l co^4i 


t**04>7 


001 JO 


00173 


oftii; 




00|0] 


OO346 


003H9 


tot 


004 ; 1 


0047^ 


00518 


00561 


00604, 


0064) 


00712 


00775 


0081- 


I Of 


c *6t? 


60991 


00945 


01988 


01030 


01072 


01115 


01157 


OJI99 


01241 


103 


011^4 


01316 


ri 3 6* 


01410 


01451 


c l494 


01536 


01578 


01620 


01662 


104 


017^3 


C| 745 


017S7 


OltflS 


01870 


01912 


01953 


01995 


OIO36 


01078 


i~5 

j-6 ' 


o* 1 19 


ft; r Co 


02101 


OII43 


02284 


01315 


02366 


01407 


02449 


O1490 


ciqr 


0*57* 


Ol6l2 


O1653 


j '694 


o*73* 


02776 


01816 


01K57 


04898 


107 


019 jS 


0*979 


03019 


D3060 


03100 


03141 


031?! 


031*1 


03261 


033 M 


io* 


oJtt 1 


Ol^l 


^34*3 


034^3 


03503 


°354J 


03583 


03613 


03665 


03703 


ioo 


^74! 


0|7Sl 


Oll?2; 


01^61 


0JQ02 


03941 


03981 


0401 1 


04060 


04100 


11 1 ' 


04139 
04531 


C4179 

04571 


O46 [l> 


1 3415& 
1 046 56 


4 : V7 
046 Sij 


41>' J 
04727 


.04376 | o44*S 
04/66 1 04805 


t 04+54 
04644 


-44 <>3 
. o4*Sl 


111 


047** 


04961 


04999 


0503S 


05077 


05115 


0J154 


05192 


05*31 


05269 


It] 


05308 


05346 


053*5 


°54 1 3 


05461 


05500 


05538 


05576 


05614 


05651 


114 


05690 


O5719 


05767 


05I05 


05843 


05 as 1 


05918 


05956 


05994 


0603* ; 


ii $ 


06070 


06108 


06145 


06 1 8 1 


06m 

06595 


06^58 


06296 


0*333 


06371 


0640S 


iff 


06446 1 


06483 


06521 


0655s 


06633 


06670 


06707 


06744 


06781 


117 


06819 


06*56 


06S93 


06930 


06967 


07:04 


C7041 


07078 


07115 


07 15 1 


US 


071S8 


07115 


07i(>i 


07193 


07335 


07372 


0740S 


07445 
1 «a 


07481 
07846 


07518 
07881 


1 19 


07555 


'-■759' 


0762? 


. 7'v. 4 


07700 


r 77i7 


07773 


no 
til 


079 fi 

0&179 


07954 

1 08314 


0835^ 


0B027 
08786 


OS063 
0^42*' 




^135 




)iio7 

-^68565 


08143 
08600 


ill 


08636 


08672 


08707 


o*743 


08778 


oS3i4 


08849 


o38S 4 


08920 


08955 


14] 


08991 


09026 


09061 


09r9.fi. 


09M* 


09167 


09202 


09237 


09172 


09307 


124 


p 934- 


09377 


09411 


09447 


09482 


09517 


09551 
09899 


09587 


,-i;'kr 


09656 


US 


09691 


09716 


09760 


C9795 


C9S30 


09S64 


09934 
10278 


09968 


10003 


I*J 


10037 


10072 


ioit:6 


10140 


10175 


10209 


10243 


IOJI* 


10346 

10687 


117 


10380 


10415 


10449 


T04S3 


10*17 


10551 
10593 


I0585 


10619 

10958 


10653 


128 


j 071 1 


10755 


10739 


10823 


I0S57 


10924 


10991 


11025 


119 


11059 


T t-.fj* 


T r i ; ft 


ir ifio 


TU93 


11 = 27 


11161 


11294 


11327 


"361 


ric 


11394 


Il^ia 


1 1461 


11494 


M sl>. 


Uj6i 

11S93 


H594 


11628 


ll66t 


11694 


131 


"T17 1 


1 1 /60 


"793 


11826 


II s -'- 


11926 


"959 
12287 


1 1992 


12014 


U3 


12057 | 


HO9O 


12123 


12156 
124S3 


UI39 


12222 


1*254 
115H1 


12320 


12352 


1*385 


124l8 


11450 


' I25IO 
[284O 


T2*4& 


12613 


T2646 


"iicTTS 


J 34 


11710 


t*743- 


11775 


nSo8 


tiST* 


U905 


"937 


12969 


13001 


9 


'3033 




1 309s 
H4t8 


'3130 
"^450 


13162 
' 134*1 


131V4 

^3TH 


13216 
'3545 


13258 
13577 


13290 
13609 


133" 

1^640 


'37 


1367a 


13704 


U73S 


13767 


13799 


13^30 


1 13362 


13891 


I3925 


13956 


rP 


159B8 


14019 


14051 


140S1 


14"4 


'4'45 


14176 


1420S 


: 14*39 


1427& 


ng 


(4301 


1433* 


i+!*4 


14*9* 


T4426 


- ^44^ 7 


'4489 


14:- '■■ 


145* ! 
hs&o 


.HS** 


14a 


14*13 


14644 


14*75 


14706 


14737 


14768 


14-. , 7 


14S19 


I4t9i 


141 


14912 


H95! 


149*3 


15014 


I5045 


J5076 


L 15106 


15137 


15168 


15 198 


■4- 


15*^9 


f 5*59 


15290 


15120 


I 5351 


1538' 


'54'* 


1544^- 


15473 


15806 


r#| 


'5514 


■5 5*4 


15594 


'5 6 *S 


T 5^5 


15685 


'5715 


15746 
16047 


15776 


1+4 


15*36 


i<;566 


15*97 
r6liJ7 , 


15927 


1*9^7 


159^7 


16017 


16077 


16107 


H* ' 


I 6 i 37 


.16167 


16127 


16*56 


16286 


(6316 


16546 


16376 


16406 


146 


J6435 


16465 


'H95 


161*4 


(6554 


16^4 


16611 


16643 


16673 


1670* 


'47 


16732 


16-61 


16791 


i6iie 


, 16S50 


16879 


16909 


1691S 


16967 


:i*997 


14* 


17016 


f;o^6 


17085 


17 1 14 


^:h3 


17173 


17202 


17231 


17*60 


17*89 


149 


i?*fo 


*7*4> 


r?377 


1^406 


17435 


174H 


'7493 


i;c:i 


17551 


1 7 &<:• 


j ; 


17609 


17638 


17&67 


17696 J 


177*5 


17754 


17782 


17*11 


17*40 


17869 
18156 


Mi 


17M 


17916 


I79S5 


'79 8 4 


iS^ij 


1SJ41 


1S070 


1S079 


18117 


■5* 


1S184 


18112 


18141 


i8*-o 


1S-93 


18317 


'B355 


1B5S4 


1 8411 


18441 


f 53 


1&469 


18498 


18526 
iSSeS 


«S?54 


iSv*^ 


-■' r» 


1^39 


18667 


1R696 


^i87H 


iH 


18752 


iSS7«- 


iSS l7 


tS<S*5 


1SS93 


18921 


18949 


18977 


19005 


' l 5 


'9=33 


iqofri 


tq&*\ 


19117 


19HT 


19173 


*9 301 


19*19 


19*57 


19485 


156 


I9JT- 


19540 


trj j6S 


19196 


1^4:4 


1945T 


"9479 


195^7 


19535 


1956* 

19838 


1*7 


I IJ ?QO 


ItjlilS 


ry^s 


19671 


e '1 -■:-.: 


19-28 


'97S 6 


19783 


19811 


itS , 


r 9 «66 


19&93 


19911 


1994a 


r^y7& 


200.^3 


20030 


200 5 S 


2008 j; 


liotfi 


*59 


:or4r 


201 r>7 


10194 


10221 


^0249 


20276 


SO^? 5 


20330^ 


2*J5t 


P03S5 


, N 





,1 


2 


1, 


4 


5 


6 


7 


3 


. 9 





























I 


93 


1 












TaBLB XVIII, Logarithms of Numbers, 




N° 


ifitxj . 


1 m m 21 OQ- 1 rtu •.■t*t-. 












S' 1 * 


34242 - j 


N° 





r 


2 


3 


4 


S 


6 


7 


8 


9 


i bo 


2041a 


10439 


20466 


20493 


20520 


20548 


20575 


20602 


20629 


20656 


j6t 


206S3 


207 1» 


*=>737 


1076^ 


20790 


1 20817 


10844 


20871 


20898 


10915 


it* 


2095! 


10978 


21005 


a 1 031 


a 1059 


21085 


21112 


21139 


21165 


•tifa 


163 


ini9 


11245 


itl7* 


11199 


21325 


2135* 


H37S 


H40S 


21431 


1 [4.58 


164 


21484 


415II 


**537 


11564 
21827 


21590 


11617 


2 1 043 


21669 


a 1 696 


11712 


U A 


1174S 


H775 


11S01 


U854 


21880 


2 1 906 


2193* 


21958 


11985 


tu 


**on 


21037 


22063 


22089 ; 


2*115 


2*141 


21167 


22194 


11120 


12146 


167 


1*272 


12198 


21324 


12350 


21376 


22401 


22417 


12453 


11479 


22505 


ffi 


::::i 


a*5S7 


1 til j 


22608 


22634 


11660 


::6>6 


11711 


22737 


21763 


169 


7.2789 


22814 


11S40 


22866 


21891 


12917 


1*943 


22968 


22994 


iic?i9 


170 


13045 


13070 


23096 


:}!!■ 


23147 


-3 1 "* 


2319$ 


23113 


23149 


13*74 


I7J 


2 33-° 


13315 
23578 


13350 


13376 


*34or 


23416 


23451 


13477 


23502 


2351S 


171 


*3553 

z*'i; 5 


*3*03 


23**9 


13654 


13679 


13704 


13719 


13754 


*3779 


173 ! 


238^0 


13855 


2388O 


^39^5 


23930 


13955 


239S0 


24005 


24030 


*74 


14055 


24080 


14105 


24130 


*4*55 


24180 


24204 


24119 


24154 


24179 


175 


*43<M 


243*9 


14353 


24378 


24403 


24418 


1445* 


14477 


14502 


14517 


376 


24SSI 


24576 


24601 


1462 5 


24650 


24674 


24699 


247*4 


24748 


14773 


177 


*4797 


24811 


14846 


2487I 


M895 


14920 


24944 


24969 


14993 


25018 


17* 


15042 


25066 


25091 


25115 


25139 


15164 


, 25188 


25212 , 


25237 


15161 


i 179 


ICigf 


25?IO 


2<r>4 


Slid 


ifiia 


25406 


*54?i 


154*5 


15479 


35503 


i Mo 


2 55 a 7 


2 5551 


2^75 


25600 


256^4 


2*648 


25672 


25696 


25720 


15744 
15983 


its 


*5? 6S 


25791 


15H1I 


25840 


25S64 


15888 


2591* 


2 5935 1 
26174 


15959 
26195 


gfti 


16007 


26031 


26055 


26079 


26101 


16116 


26150 


19111 


183 


16245 
26482 


26269 


26293 


26316 


26340 


16364 


163S7 


26411 


26435 


26458 


184 


26505 


26529 


16553 


26^76 


26600 


26623 


26647 


16670 


26694 


185 


26717 


26741 


26764 


26788 


26811 


16834 


2685a 


1688 1 


16905 
17138 


26928 


186 


26951 


**OT| 


26998 


27011 


27045 


17*68 


17091 


17114 


27161 


187 


27184 


27207 


17131 


17154 


17177 


27300 


27323 


27346 


17370 


*7393 


iM 


274^ 


*743 9 


17462 


17485 


27^08 


*753i 


*7554 


17J77 

-7 ; *' -" 


17600 


17623 


1S9 

190 


17646 


27669 


17692 


27715 


"7'T": 


17761 


:?7*4 


1781c 


27852 


*7a"5 


1789)8 


27911 


*7944 


77/6- 


27989 


28012 


aflojj 


2^058 


*«o8: 


19* 


18103 


28126 


28149 


28171 


28194 


28217 


18240 


28262 


28285 


28307 


191 


2833O 


28353 


**p$ 


28398 


1B411 


1^443 


28466 


234S8 


28511 


i*J3? 


*93 


28556 


18*7* 


28601 


28623 


28646 


2SG68 


♦28691 , 


28713 


18735 


tt 7 tf 

28981 


194 


28780 


18803 


18815 


2&S47 


18*70 


28892 


28914. 


28937 


28959 
29181 


'95 


290D3 


29016 


29048 


19070 


19091 


291x5 


29137 


19159 
293*0 


29203 


196 


19226 


1914B 


29270 


29191 


193*4 


29336 


*935« 


29403 


19415 


"97 


*<)w: 


29469 


29491 


*95'3 


2f,535 


*9557 


19579 


296^1 


29623 


29645 


1*1 


2*1667 


29688 


29710 


29732 


^9754 


29776 


29798 


19820 


29842 


29S63 


199 


*>}■<<? 


19907 


299*9 


i99 5 r 


*99?3 


19994 


30016 


30058 


30060 


30081 


zoo 


3 om 3 


30115 


30146 


3016S 


30190 


30211 


3*133 


301.5 5 


30276 


3029S 


ioi 


30310 


30341 


30363 


3°i34 


30406 


30428 


30449 


30471 


3°49* 


30514 


■pi 


3°5!5 


30557 


30578 


30600 


30631 


30643 


30664 


30685 


3* 7 ^7 


3072S 


103 


3075^ 


3°77i 


3°79* 


30814 


|083S ' 


30856 


30878 


30899 


30920 


30942 


204 


30963 


309S4 


31006 


31027 1 


3*448 


31069 


31091 


3 I T tl 


31133 


31154 


a 05 


31175 


3"97 


31218 


5**39 


31260 


31*81 


3 no* 


313M 


31345 


31366 


406 


1'3&7 


31408 


3*4*9 


31450 


3"47i 


3 T 49* 


3*5*3 


31534 


31555 


3157* 


107 ' 


3^597 

31806 


31618 


5**35 


31660 


3ifi3i 


31702 


31713 


3*744 


31765 


3i7«5 


208 


31827 


31848 


31869 


3^90 


31911 


3I93I 


31952 


31973 


31994 


109 


^-15 


;io 3 5 


31056 


31077 


31098 


1MI? 


311-9 


32160 


32181 


32201 


2 10 


31*22 


32143 


32263 


322S4 


3i3 J S 


31315 


32346 


3236G 


313*/ 


31408 


211 


314*8 


3*449 


32469 


32490 


31510 


3153* 


3*55* 


31571 


31593 


32611 


all 


3*634 


31654 


3**75 


3*695 


fflH 


31736 


32756 


31777 


31797 


32818 


213 


3*838 


31858 


32879 


3*899 


31919 


31940 


31960 


32980 


330-11 


33021 


214 


33041 


Si<»« 


33081 


33101 


33122 


33143 


33163 


31"^I 


33*03 


33224 


215 


33244 


,3164 


33484 


nv^ 


!33** 


33345 


333*5 


3138 5 


33405 


33415 i 


2(6 


3344$ 


314*5 


334** 


3350* 


33526 


33546 


33^6 


33586 


33606 


336*6 


217 


31646 


33666 


33686 


33706 


33726 


3 374* 


33766 


33786 


33So6 


33816 


*iS 


33S46 


33*66 


32885 


S39°< 


339*5 


33945 


339*5 


339*5 


34^05 


3402? 


2lq 

NT , 


^4^J4 


340*4 


34'- 4 


3410* 


Ht 2 4 


3*141 


\4ibl 


341 S3 


?4»oj 


14*3 , 


_._.. 




l 


3 


4 


^ 


6 


7 


3 


9 





























I 


94 


J 










Table XVII L Logarithm* of Numbers 


N 




'■ Log 




ft** 




- 34*4* 44 


N* 





t 


2 


3 


4 


5 


6 


7 


8 


9 


tM 


34*4* 


34262 


34151 


?4P' 


343*» 


3454* 


343*1 


Hi*" 


34400 


144*c 


lit 


34439 


34459 


34 r-* 


J449 "' 


3451* 


34537 


34557 


34577 


34>9* 


14*1* 


III 


34*15 


I4*SS 


34*74 


34*94 


34713 
3490* 


34733 


34753 


34772 


3479* 


34*1* 


**3 


Ml >-' 


34^ 


34*69 


34**9 


349^* 


34947 


349*7 


34986 


15°°5 


224 


35^*5 


35°44 


35064 


J5°*3 


35^* 


3SH2 


35'4" 


35160 


jjiSo 


35 f 99 


**5 


?S*3*i 


35*57 


3 5*7* 


35*95 


3S3»S 


35334 


35353 


3517* 


35391 


126 


3S4" 


3541° 


35449 


3*4** 


35J<57 
35*9* 


355** 


35545 


355*4 


355*3 


217 


35603 


3561* 


15*4' 


306o 


35*79 


35?'7 


3573* 


35755 


357M 


118 


15791 


3 5 3n 


35$3* 


3<*5> 


35*7o 


;;g89 


35908 


359*7 


U94* 


^5 


119 


i59*4 


36:^1 


16021 


; b : 4 - 


36059 


M-;$ 


36007 


36116 


3* r 35 


$tl54 


' *3* 


S*'7i 


36191 


36111 


36119 


3*M* 


36167 


56256 


S*3 J 5 


3*IH 


3*34* 


131 


36:61 


^6380 


3*39* 


16418 


^ 4V , 


3*455 


3*474 


3*493 


36^11 


36530 


131 


3*H9 


36^68 


36=86 


36605 , 


36624 


36641 


36661 


36680 


36698 


36717 


•33 


1*?J* 


3*754 


"*77? 


3*791 


36810 


3**29 


3*347 


36866 


36884 


36903 


*34 


1&911 


36940 


3*959 


3*977 


36996 


37014 


370J1 


370J1 


3707O 


3708£ 


*35 


r*i=: 


J7'*5 


37*44 


371** 


371*1 


37»99 
373*3 


1711* 


37*3* 


37*54 


37*73 


13S 


37191 


373<o 


!7J** 


3734* 


373*5 
3754a 


374oi 


374*o 


3743* 


37457 


* 3 I 


37475 


17493 


.^7^ii 


375P 


375** 


375*5 


37*03 


37**1 


37*39 


*i8 


37*5* 


37676 


37*94 


V77J* 


3773* 


37749 


377*7 


37785 


37S-3J 


37*" , 


*i9 


77^*r 


r-S- 


^7& 


3^94 


3791* 


379H 


37^43 


I7Q67 


370»5 


38003 


140 


;' ;n 


38039 


3^7 


iS-:s 


38093 


3 3it; 


^130 


;Sr4g 


38166 


38^4, 


241 


3 2 s r 


18120 


tfztf 


^256 


38174 


3^*9* 


3831 = 


35*3*3 


38346 


3*3*4 


242 


3*3** 


3 s 399 


3*417 


^8435 


3*453 


3^471 


fihn 


38507 


3*5*5' 


3*543 


*43 


3^6t 


3S57S 


^=96 


3^6t 4 


38631 


|fifo 


38668 


38686 


3*703 


38711 


*44 


1*739 


3*757 


3«r75 


;l579i 


3S810 


itjiS 


3S846 


38863 


.^Si 


3**99 


*45 


3*917 


'S934 


;37 S i 


?J*97= 


3*9^7 


19*55 


3902? 


39041 


3905* 


39076 


! 14* 


39^94 


39 MI 


39 tz 9 


39 H* 


39164 


39132 


39199 


39*17 


39*35 


39151 


*47 


39170 


39*3; 


393 3 5 


J93 ai 


3934° 


39358 


I9i7l 


39393 


394»o 


39418 


*4* 


39445 


394*3 


394*0 


;Q4^ 


395*5 


_'95!3 


3955^ 


395** 


395*5 


39602 


MQ 


33610 


39&17 


}0§f< 




39613 c* 


397^7 


WH 


39741 


397^9 


?9?77 


*5- 


39-9+ 


;y3i 1 


39* ; 9 


iii^- 


39863 


39**1 


39*98 


3991c 


39911 


1995° 


*S J 


39/* 7 


309S5 


400c; 


4-019 


4^017 


40054 


40071 


40088 


40106 


401*3 


1*1 


4^'4- 


4^"57 


40<75 


40191 


40IC9 


4?;i6 ■ 


40243 


40261 


40178 


40195 


*53 


40312 


403*9 


4'-*S4* 


403*4 


+=«,*■ ■ 


43$9§ 


40415 


4043* 


40449 


40466 


*54 


404$ ! 


40*00 


4=<i£ 


4^5- 


4^55- 


4-5*9 


40586 


40603 


40610 


40*37 


tcj 


4** <4 


4-671 


4.-6SS 


4^-" 5 


40711 


4"3*1 


4=75* 


40773 


40790 


40S07 


15ft 


4^-4 


42*41 


4CS5S 


4^:5 


4CS9- 


4 3 9- ; > 


4-926 


4094; 


40960 


40976 


1*7 


f£*W 


411*10 


411M7 


41^44 


4u6r 


4107S 


41095 


41111 


41118 


4"45 


158 


41 It): 


4U79 


41 [96 


4liI2 


41119 


41246 


41263 


41180 


41296 


41313 


= « 


4 l iP 


4'.H7 


4T 36 ; 


4T^ 


4M |V_ 


41414 


414:0 


4 '41? 


41464 


^<4Sr 


A3 


4'497 


4'5!4 


4U3' 


4T547 


4!5*t 


4 i*Si 


41597 


41*14 


41*31 


41647 


itii 


41D64 


41 6S j 


4*^7 


4I7I4 


4i7_^i 


4174- 


4i7 b 4 


4L7&S 


41797 


41814 


26; 


4i3 5 o 


41S47 


41S63 


4 t$tc 


4i3qS 


4191^ 


419=9 


4194* 


419*3 


41979 


16; 


4iqofJ 


42011 


4202 <) 


4—4^ 


4:c6i 


4:07s 


41095 


4*111 


4*«7 


4* '44 


m 


4Mb" 


4*177 


4il(j? 


42c K* 


42;;^ 


41^4^ 


4^59 


41*75 


4**9* 


4230S 


265 


4*3** 1 


41341 


41357 


4*3^4 


4^39 J 


41406 


4*4*3 

4*^6 


4*439 


4*455 


4 2 47* 


1 66 


414SK 


41.04 


41CZI 


4-*?7 


4^553 


4^570 


42602 


42619 


4**35 


ifi; 


4**5' 


42667 


4:^4 


4 -00 


4*71* 


41731 


4*749 


42765 


41781 


4*797 


26S 


4*813 


4**3^ 


4^40 


4:^61 


42S:S 


4* $94 


41911 


42927 


4*943 


4*959 


164 


4^>:^ 


41991 


4J ' 


4?-=4 


43C4JS 


43-5* 


43071 


4«oti 


43104 


41120 


IJ** 


48IJ& 


4*< <* 


41i6u 


43i^i 


43101 


43-17 


4>*i3 


43*49 


43**5 


43*8 * 


J71 


4U07 


4»'3 


43^9 


43345 


43361 


4-377 


41393 


43409 


434*5 


4344 f 


*7> 


4*45: 


41473 


4543? 
4*M 


435-5 


435=1 


435-7 


43553 


43569 


435*4 


43600 


i"*t 


4^ir* 


41*3! 


4^**4 


4;^ 


436^6 


457T2 


437*7 


43743 


41759 


i:4 


4*"S 


4TU1 


4^7 


41S15 


4^?? 


43-54 


43S70 


4^886 


43901 


41917 


17* 


4j^ 1 1 


4;«4» 


414*5 


4t«^l 


4>g^6 


44c 1 2 


44018 


44 : '44 


44059 


4407s 


*7& 


44^1 


44107 


44121 


4411* 


44154 


Hi"^ 


+41*5 


44201 


44217 


44*3* 

443*9 


*77 


44*4* 


44 i6 4 


44^9 


44-95 


44511 


44?-° 


4434* 


4435* 


. 44373 


*:S 


444^4 


444*^ 


444 1& 


44+5 » 


444° 7 


444?? 


4449* 


44514 


445*9 


44545 


I7<J 

in 


44 V 


44*7* 


44^ = 


44f*-" 


44*i; 


44*3* 


44654 


4466q 


44685 


4470c 


*< 


1 


- 


1 


4 


S 


b 


7 


y 


9 

































r 


95 


1 












Tabli XVIII. 


Logarithms of Numbers. 


N< 




1 *f\t 




Log. 447 1« 53148. 




— 34 0< 




w 


Q 


l 


2 


* 


4 


5 


6 


7 


S 


9 


2 Bo 


44716 


4473 1 


44747 


447*2 


44778 


44793 


44 s °9 


448:4 


44840 


44S55 


281 


44S7I 


44S86 


44902 


44917 


4493* 


4494 s 


449*3 


44979 


44994 


45010 


2S2 


45025 


45040 


45056 


45071 


45086 


45101 


45**7 


45U3 


45tf8 


45**3 


.83 


45 f 79 


45194 


45209 


45**5 
45378 


45240 


45*55 


45271 


45*86 


45301 


453 < 7 


•Si 


4S33* 

454»4 


45347 


453** 


45393 


45408 


454*3 


45439 


45454 


454*9 


285 


4550O 


45515 


45S30 


45S45 


45561 


45576 


4559* 


45606 


45611 


2S6 , 


4S637 


45*5* 


45667 


45681 


45*97 


4571* 


457*8 


45743 


45758 


45773 


287 


45783 


45803 


45818 


45814 


45849 


45864 


45*79 


45894 


45909 


459*4 


m 


45939 \ 


45954 


45969 


45984 


4^000 


46015 


46030 


46045 


46060 


46075 


289 


46090 


46105 


46ria 


46135 


46150 


46 1 6 (f 


46 1 So 


4*i*H 


462*0 


46125 


290 


46140 


46255 


46270 


46185 


46300 


46315 


46^0 


4*j45 


4*359 


46374 


£91 


46389 


46404 


4641J 


46434 
46583 


46449 


46464 


46479 


46494 


46509 


4*5*3 


19a 


4653s 


4 6 553 


46568 


46598 


46613 


46627 


46642 


46657 


46672 


193 


466S7 


46702 


46716 


4*7 3 r 


46746 


46761 


46776 


46790 


46805 


46B10 


*94 


4*835 


4GS50 


46864 


46879 


46894 


4*909 


46923 


46938 


4*953 


46967 


z 95 


46981 


4*997 


47012 


47026 


47041 


47056 


47070 


47085 


47100 


47M4 


•§s 


47129 


47*44 


47159 


47'73 ' 


47188 


47101 


47217 


47132 


47*4* 


47*6i 


*97 : 


47276 


47190 


47305 


47319 


47334 


47349 


473*3 


47378 


4739* 


47407 


t$g 


47411 


4743* 


4745 1 


474*5 


4748o 


47494 


47509 


475*4 


475*3 


4755? 


^99 


475*7 


475Si 


4759 6 


47611 


47615 


47Ho 


47654 


4;6(jcj 


4768 r 


47*98 


300 


47711 


477*7 


47741 


4775* 


47770 


47734 


47799 


47*n 


478-8 


47S41 


301 


47*57 


473?" 


47B85 


47900 


479*4 


47919 


47943 


47958 


4797* 


47986 


302 


48001 


4B015 


48 029 


48044 


48058 


48073 


480S7 


48101 


48116 


48 1 30 


303 


43*44 


4&I59 


48f73 


48187 


4S2D1 


48116 ; 


4*230 


48144 


48*59 


48i73 


3^4 


48287 


48301 


48316 


4«330 


4814* 


48359 


48373 


48387 


48401 


48416 


3<>5 


48430 


4S444 


48458 


4 a 473 


4S487 


48501 


48515 


48530 


48544 


4*5 5* 


306 


48572 


48586 


48601 


4S615 


48629 


48643 


48657 


4B671 


4S6SG 


48700 


307 ' 


4*714 


487*8 


4874i 


48756 


48770 


48 7 S* 


48799 


4*813 


4S817 


48841 


308 


4S841 


48KS9 


488S3 


48897 


48911 


489:6 


48940 


48954 


4896S 


489B2 


309 


48996 


490 ro 


49024 


49038 


49051 


49066 


4cp3o 


490^4 


49108 


4f)ri2 


JJO 


49136 


49150 


491 64 


49178 ! 


4919* 


49106 


49110 


49234 


4. .,14s 


49-*- 


3 11 


49*7* 


49190 


493*4 


493 1 8 


4933* 


4934* 


49360 


49374 | 


49388 ; 


494^12 


$12 


494'S 


494*9 


49443 


49457 


49471 


49485 


49499 


49513 


49517 


49541 : 


3 r 3 ! 


49554 


495*8 


49581 


49596 


49610 


49624 


49*38 


49651 


49665 


49*79 


3H 


49695 


49707 


497*1 


49714 


49748 


49762 


49776 


49790 


49^03 


49817 


J'5 


49851 


49845 


49859 


49872 


49886 


49900 


49914 


49917 


49941 


49955 


316 


49969 


499*2 


49996 


500 r 


50024 


50037 


50051 


50C65 


50079 


50092 


Ml 


50106 


50110 


50J33 


1 5 OI 47 


50161 


50174 


50188 


50202 


50115 


5^229 ; 


318 


50243 


501(56 


50270 


50284 


50197 


50311 


503*5 


503 J« 


503 11 


5 D 3*5 


3*9 


5^J79 


5°393 


?■ 4 6 


50410 


50433 


50447 


50461 


50474 


504^8 1 


p|o 1 


320 


50515 


505^9 


5°54i 


50556 


50569 


50583 


5 "'596 


506 1 1 


50623 


50657 


321 


50651 


50664 


90678 


5069 1 | 


50705 


50718 


5073* 


50745 


50759 ; 


50771 


31a 


50786 


50799 


50S13 


50816 


5084O 


5^853 
50987 


50866 


50880 


50s 9? 

5^23 


50907 


3*3 


50920 


50934 


50947 


50961 


50974 


51001 


51014 


5*041 


324 


51 ill 


51068 


51081 


51095 


5110S 


51121 


5H35 
51268 


5 1 148 


51162, 


5fi7S 


3*5 


51101 


51115 


<;j2:S 


51142 


51388 


51182 


5*4*1 


51308 


3*6 


51312 


5'335 


5H48 


51361 


5«375 


51402 


S*4<5 


5*44' 


327 


S'4^5 


5146? 


51481 


51495 


51508 


5i5*i 


5 r H4 


5*548 


51S61 ; 


5*374 


3"* 


515S7 


51601 


51614 


51627 


51640 


51654 


51667 


51680 


51693 


51706 


3*9 


if 1 72 .- 


5'7}3 


51746 


5 '759 


51771 


SH86 


5 1 799 


s;i8i2 


518 = ^ 


p*l* 


33° 


51811 


5186s 


51S7S 


51891 


51904 


519*7 


-1^: 


5 ■ r 4 3 


51957 | 


51570 


331 


51983 


51996 


51009 


52022 


5* D 35 
51166 


5204a 


51061 


§1075 


510^ 


51101 


332 


51114 


52127 


51140 


51284 


5* ! 79 


51192 


51205 


51118 


52131 


333 


52144 


5 2 *57 


52170 


5**97 


51310 


52323 


5*33* 


5 2 349 


51162 


334 


S 2 375 


5*4°* 


51414 


52427 


52440 


5*453 

5^582 


51466 


5*47<? 


5*49* 


SI! 


5*5^4 


5*517 


5*530 


5*543 


51686 


52569 


5*595 ■ 


52608 


5261T 


336 


5**34 


52647 


51660 


5**73 


52699 


5*7n 


51724 


5*' <7 


5*75* 


337 


52763 


52776 


51789 


5*802 


5*815 


5*82? 


51840 


5**53. 


526116 


5*879 


338 


51*92 


52905 


51917 


5*93° 


51943 


52956 


*29*9 


5193* 


5*994 


53*o7 


339 


5TJ020 


jyjjj 


53046 


53058 


S?o7* 


53084 


^9: 


S? 1TC 


5 3 ■ 2 2 


9 


K 5 


Q 


1 


2 


3 


4 


s 


b 


7 


tj 

































[ 


9« 3 










Tail I XVI H. logarithm* of Numbcit, ' 


N' 














JP 





1 


1 


3 


4 


5 


8 


7 


6 


9 


460 


fc&2 76 


66i«J5 


66195 


663^4 


66314 


**>3 


<*33* 


f ^34' 


6655 t 


66361 


4*1 


6637c 


663S0 


66389 


66398 


66408 


66417 


66417 


66436 


66445 


66455 


46a 


66464 


664-4 


66483 


664^1 


665C1 


66511 


6652 r 


66530 


66-39 


66549 


4*3 


t.6^? 


66567 


66577 


66*86 


66*96 


66605 


66614 


66614 


66633 


66641 


4*4 


66651 


66661 


66671 


6668 L > 


66689 


66699 


Sfeci 


66717 


66727 


66736 
66819 


4*5 


6674s 


*67S< 


66764 


66773 


6678* 


66792 


66801 


668 11 


668sO 


466 


66859 


66B48 


66857 


66^67 


66K76 


6688 < 


66894 


66904 


669x3 


66911 


4*7 


££932 


66941 


66950 


6696c 


66969 


669 7S 


66987 


66997 


67006 


67015 


4*1 


67025 


67054 


67043 


670*2 


67C6: 


67C71 


67080 


6 70S 9 


67099 


67108 


469 


67117 


671*7 


67116 


&7i4< 


67154 


67164 


*7«7J 


671^1 


67191 


67201 


47° 


67210 


(17419 


67228 


67-37 


'-7247 


V-^' 


67165 


67274 


67284 


67*93 


47 X 


67302 


673 1 1 


673 = 1 


67330 


67119 


1 *734S 


*73S7 


671*7 


67^6 


67|lj 


47 1 


*7394 
67486 


67403 


»74»J 


67411 


67431 


67440 


67449 


67459 


6746 3 


67477 


473 


67495 


67504 


*~5'4 


67*13 


&753 1 


*:s4i 


67550 


675*0 


67569 


474 


*757* 


67OJ7 


67196 


6760^ 


67614 


67624 


*7*33 


67641 


67651 


67660 


475 


67669 


67679 


6768S 


67697 


67706 


67715 


*77^4 


*7733 


6774 1 


67752 


47* 


67761 


67770 


*77*9 


*7?to 


67797 


67806 


*7Si5 


6 7 |2^ 


67834 


67843 


477 


6785* 


67861 


6787c 


67879 


67888 


67897 


67906 


67916 


67915 


67934 


478 


*79+3 


6795 a 


67961 


67970 


67979 


67988 


67997 
68088 


68006 


6801* 


6* '24 


479 


68034 


6804 j 


68m* 


68061 


:.*-■' 


68079 


68097 


6St?6 


68ll5 


48c 


r>.Ji 4 


68133 


6H141 , 


68151 


68 160 


68169 


68178 


681S7 


68196 


68105 


4S1 


68215 


64M4 


68233 


68141 


68251 


68160 


68169 


68278 


63i» 7 


68196 


482 


68301; 


68114 


68323 


6833* 


68341 


68350 


68359 


683ft! 


68377 


ftljtt 


4*3 


6S19S 


6&404 


68413 


68421 


6S431 


68440 


68449 


68458 


6S467 


6847* 


484 


6 &im 


6^444 


68501 


68511 


68510 


68*29 


68538 


68547 


68556 


68565 


485 


68*74 


68^83 


68592 


6S601 


&8610 


68619 


6862K 


68637 


6*646 


68655 


486 


63664 


68673 


68681 


68690 


6^'ji).) 


68708 


68717 


6S726 


68735 


*8744 


4S7 


6875] 


6S76Z 


68771 


68780 


68789 


68797 


6 88 06 


68815 


68S14 


68833 


483 


68841 


6885 r 


68S60 


68869 


6S878 


688*6 


68895 


68904 


68913 


68912 


4*9 


68931 


68940 


681149 


68 9 58 


CS M 


, 6S97"? 


6>V4 


68993 


69001 


6901 1 


490 


69010 


69018 


69037 


69046 


m r -, y> 


69064 


6gn 7j 


69081 


69090 


69091 


491 


69108 


69117 


69126 


*9'35 


^9144 


69152 


69161 


69170 


69179 


69188 


49* 


*9'97 
69*85 


69205 


69214 


69113 


69232 


69241 


69249 


69258 


69267 


69276 


491 


69194 


69202 


69311 


69310 


69329 


69338 


69346 


*9355 


69364 


494 


69373 


69381 


69390 


69399 


69408 


69417 


69415 


*9434 


69443 


69452 


495 


6*1461 


69469 


69478 


*94«7 


69496 


, *95°4 


69513 


69511 


*953» 


69539 
69627 


49* 


69548 


*955? 


69566 


69574 


69583 


69591 


69601 


69609 


696 1 s 


497 


6rj6 36 


69644 


69653 


6<)6<S; 


69671 


69679 


69688 


69697 


69705 


6 97i4 


49** 


69713 


69732 


69740 


69749 


69758 


69767 


f,, i?75 


69784 


*9793 


69801 


499 


69810 


69819 


69827 


6g3l6 


69845 


M*4 


69862 


#9871 


69880 


00888 


500 


69897 


69906 


69914 


090- 5 


69531 


69940 


69949 


69958 


699a : 


*W5 


5 01 


69984 


*999* 


70001 


70010 


rcwiB 


70027 


70036 


70044 


70053 


70062 


501 


70c 70 


70079 


70088 


70096 


70105 


70114 


70122 


70131 


70140 


70*4* 


5°3 


7°"S7 


70165 


70174 


701S3 


70191 


70200 


70209 


70117 


70126 


70*34 


5°4 


70143 


70*51 


70160 


70169 


70178 


7028* 


7029s 


70303 


70311 


70$U 


5°5 , 


70329 


70338 


7034* 


70355 


703*4 


70372 


70381 


70389 


70398 


70406 


506 


70415 


70424 


70431 


70441 


70449 


70458 


70467 


70475 


70484 


70491 


507 


70501 


70509 


73518 


70526 


70535 


70544 


7o55* 


70561 


70569 


70578 
7-66; 


508 


70586 
70072 


7059S 


70603 


70612 


70621 


70619 


70638 


70646 


70655 


5°9 


706S0 


70689 


70697 


70706 


70714 


70723 


70731 


70740 


7074S 


510 


70757 


70766 


70774 


707*3 


70791 


70800 


70808 


70817 


70825 


70834 


5* 1 


7'H- 


70854 


70859 


70868 


70876 


70885 


70893 
70978 


70901 


70910 


70919 


512 


709*7 


70935 


70944 


7095* 


70961 


709*9 


709B6 


70995 


£3 


5 f 3 


71012 


71020 


71029 


7'°J7 


71046 


71054 


71063 


7 107 1 


71079 


5*4 


71096 


7 1 J°S 


7*111 


71IH 


71130 


71139 


7**47 


7HS5 


71164 


71172 


5*5 


71181 


71189 


71198 


71206 


71114 


71123 


71131 


71240 


71*48 1 


711^7 


Jll 


71165 


71*73 


7ll8l 


71190 


71*99 


71307 


7i3*S 


71324 


7'33* 


7iJ4« 


5*7 


71349 


7*357 


71366 


713:4 


7'3&3 


71391 


71399 1 
71483 


71408 


7i4i6 


7i4*5 
71508 


518 


71433 , 


7i44» 


71450 


71453 


71466 


7*475 


71491 


71500 


5.19 


r'517 


71515 


71533 


7154* 


7<5SO 


7i?*9 


71*67 


7M7S 


7 r ^4 


7if9* 


1 





1 


2 


3 


4 


<s 


6 


7 


8 


9 - 



















— 
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_ A 


T a it E 3CV III , Logarithm* of Numbers . 


H* 


r IQO "JSqC 


>. 


Log. 71 5o0 —76143. 






N 





1 


1 


3 


4 


1 ' 


6 


7 


1 


9 


$zo 


7160© 


71609 


71617 


7i6i 5 


71634 


71641 


71650 


71659 


71**7 


71675 


Jit 


71684 


71692 


71700 


71709 


717*7 


7'7*5 


7^734 


7174* 


7 1 7 5 n 


71759 


512 


71767 


*7'775 
71*58 


71 l¥ 


71791 


718^0 


7*809 


, 71317 


71908 


71834 


7^41 


5*3 


71*5° 


71S67 


7l3?5 
71958 


71883 


71891 


71900 


71917 


7*9'5 


5*4 


71*33 


71941 


7195° 


71966 


71975 


71983 


7^991 


71999 


72G3SJ 


5*5 


71016 


7*°*4 


71031 


7IQ4I 


71049 


7*^57 


71066 


7:074 


-?.:.$* 


710ijO 


516 


71099 
7tifi 


7*107 


71m 

71198 


71113 


71131 


7;t4C 


71148 


71156 


7116!; 


7*173 


5*7 


7*189 


72106 


72114 


71111 


71*30 


7**39 


7*i47 


7*2^ 


» 


:*u* 


7127* 


71180 


71288 


72196 


71304 


-*jn 


7l|H 


7***9 


7*317 


519 ' 


7il 54 


jri 7 6z 


7*37° 


71378 


:**8- 


"*^s 


7*4°* 


7*4ii 


7> 4 to 


510 


714115 


7»436 


7 M44 


71451 


714&0 


71469 


7*477 1 


7*485 


7*493 


7 = 5^ 


sv 


7*509 


725*3 


71516 
71607 


7*5H- 


7*54* 
7***4 


: J 55° 


7*558 


*"2^6"* 


7*575 


7*58? 


S3» 


7*591 ! 


7*599 


71616 


71631 


71640 


7:64? 


72*56 


7**6; 


513 


7*673 


7»68i 


716*9 


7**97 


7170$ 


7*7*3 


7*7** 


7^7: 1 


7 = 7^3 


7*741 


534 


7*754 


71761 


71770 


71779 


7*787 


7*795 
7*8 7 6 


7*8^3 


7^iji 


7*819 


7i^*7 


55* 


7i835 


7*343 


7*8 ji 


71S60 


7 i&63 


7*8^4 


7*89* 


7 : £ "■ .■ 


719^3 


71916 


71915 


7*933 


7194 1 


7*949 


7*957 


72965 


7*973 


71981 


7*989 


5 *2 

53* 


71997 ' 


73006 


73014 


7 301 1 


73°3o 


73=>38 


7304* 


7P54 


73061 


73°7° , 


73078 


730S6 


73*94 


73*02 


73"l 


73**9 


73i*7 


73135 


73H3 


73151 


539 


73159 


731S7 


7317* 


73i8i 


75191 


73*99 


;;=■■•' 


73*15 


73**3 


73131 


540 


73*39 


73*47 


73*55 


73i*I 


73*7* 


7|rfo 


-n^ 


73*9* 


733^4 


733*1 


54* 


733*° 


733*8 


73336 


73344 


73*5* 


733*0 


733*8 


7337* 


731*4 


7J39* 


54* 


7340O 


73403 


7 34' * 


734*4 


7343* 


7j44- : 


7344« 


7345* 


73464 


7347* 


543 


7348o 


734^'3 


73496 


73 5 H 


7351* 


7^1-* 


7 35*3 : 


7353* 


73544 


7!55* 


544 


75560 


73568 


73576 


73584 


73F9* 


73620 


7360(8 


736x6 


73**4 


7^632 


S4S 


73640 


73643 


73656 


73**4 


7367^ 


73*79 


73*87 


73695 


737°3 


737*1 


54* 


73719 


73717 


73735 


73743 


7375 r 


73759 


1 73767 


7377S 


73783 


7379* 


547 


73799 


73807 


738i5 


738X3 


738p 


"383B 


73846 


; 7^54 


738** 


7387^ 


54S 


73S7& 


73886 


73894 


7390* 


739*° 


73913 


739*6 


73933 


7394' 


73949 


54? 


73957 


739*5 


7397? 


73981 


739?0 


739*7 


7400? 


74*71? 


7401- 


74018 


55<* 


74036 


74044 


74051 


74060 


7406 ft 


74076 


"4^4 


! 74091 


74*99 


74107 


55' 


74" 5 


74113 


74131 


74139 


74147 


74155 


741*1 


7+17° 


74*73 


74186 


55* 


74194 


74101 


74110 


74*i8 


74**5 


74*33 


74*4* 


74*49 


74*57 


74165 


553 


74*73 


74180 


74*33 


74*9* 


74304 


743" 


743io 


I 743*7 


74335 


74343 


554 


74351 


74359 


741^7 


74374 


74j8i 


7439° 


74198 


74406 


744*4 


744*1 


555 


744*9 


74437 


74445 


74453 


74461 


744*8 


74476 


74484 


7449* 


74500 


55* 


74507 


74515 


745*3 


74S3I 
746-9 


74539 


74547 


74i54 


745 6 * 


74570 


745 T 8 


557 


74586 
7466 3 


74593 


74*ai 


74617 


74**4 


74*3* 


74640 


74*43 


74*5* 


55* 


74*7* 


74*79 


74687 


74*95 


7+7o* 


747io 


74718 


747*6 


74733 


559 ; 


7474t 


7474? 


74757 : 


74764 


747 7 i 


747S0 


74788 


74796 


7480} 


748 [i 


560 


74*19 


74*27 


74834 


74*4* 


74^5° 


74858 


74**5 


74873 


74B8 1 


74*89 


561 


7489* 


749°4 ! 


749** 


749*o 


749*7 


74935 


74943 


7495° 


7495 s 


74966 


5** 


74974 


74981 


74989 


74997 


75005 


7SOi* 


75010 


7502S 


75035 


75043 


5*3 


75051 


75°59 


75066 


75074 


75082 


75089 


75097 


75105 


75*13 


75120 


5*4 


75«3 


7513* 


75H3 


75151 


75159 


1 75166 


75H4 


75181 


751S9 


75197 


*5f 


75*05 


75113 


75110 


75**8 


75*3* 


75*43 


75*5' 


75*59 


75166 


75174 


stfi 


75*3* 


75*8q 


75*97 


75305 


753'* 


75310 


753*8 


75335 


75343 


75351 


s6 7 


75358 


75366 1 


75374 


753*t 


75389 


75397 


75404 


754 Io 


754:0 


754*7 


568 


75435 I 


7544* 


7545° 


75453 


754*5 


75473 


754*1 


75488 


7549* 


755 Q 4 


5*9 


7 ^ f r 


75S19 


755*6 


75^4 


7554* 


75549 


7 5<i7 


75565 


7^7* 


?55 3 .° 


57o 


75537 


75595 


75603 


75610 


7561* 


75616 


75*33 


75641 


7S*4*> 


571 


75664 


75*7T 


75*79 


756^6 


75*94 


7570* 


75709 


75717 


757*4 


7573* 


57* 


7*74o 


75747 


75755 


75761 


7577° 


75778 | 


75785 


75793 


75800 


75808 


57* 


75**5 


75&13 


75831 


75838 ; 


75846 


75353 


?586r 


75868 


75876 


7*834 


574 


75V 


75899 


75906 


759H ' 


759*i 


75929 


75937 


75944 


7595* 


75959 


575 


759*7 


75974 


7598i 


75989 


75997 


76005 


76012 


76010 


76027 


76035 


57* 


76041 


76050 


76057 


7606 5 


: 76072 


76080 


• 76087 


76095 


76103 


7* no 


577 


76 11! 


76115 


76131 


76140 


; 7*t48 


76155 


76163 


76r7© 


7617S 


76185 


578 


7**93 


76100 


76108 


76115 


?6in 


76130 


7**38 


76*45 


7**53 


76260 


579 


7616* 


7**75 


76183 


76190 


7619S 


7*305 


7*H3 


76310 


76328 


7*33* 


N° 





1 


1 


* 


4 


5 


6 


7 


8 


9 






' 

















N* 



i 








I 


IOO \ 


1 








Table XVI. Logarithms of Number** 


N 5SQO -^<V>, Jjjg -rft.J-J D-£.0 




» /«>*> V*w 


v * 


jjS 





r 


1 


* 


4 


5 


6 


1 


s 1 


9 


5*0 

*s* 

584 
585 
5S6 

S3? 
588 

5*9 


7*341 

76418 
76491 
76567 
76641 
76716 
76793 
76864 
76938 
77011 


7*35° 
76415 

76 coo 

76574 
76649 

76713 
76797 
76871 
76945 

7 70 1 9 


76^58 

7*433 
76507 
76581 
76656 
76730 
76805 
76879 
76953 
77016 


76365 
76440 

76515 
76589 
76664 

76738 
76811 
76886 
76960 
77034 


76373 
7644S 

76511 
76597 
76671 

76745 
76819 
76893 
76967 
77041 


76 3 So 

7*455 
76530 
76604 

76678 
76753 
7*8i7 
76901 

76975 ' 
77*48 


7 6j88 
76461 

7*537 
766 11 
76686 
76760 

7*834 
76908 
76982,, 

77--* 5* 


7O395 

76470 

76545 
76619 

7**93 
7*7*8 
76S41 
76916 

76989 

77063 


76*403 
76477 
7655* 

76626 
7*701 
7*775 

7^49 
76913 

76997 

77070 


76410 

7M5 
76559 
76634 
76708 
7*781 
76856 
76930 
77604 
77078 


590 
59" 

593 ! 
594 
595 
596 

597 
508 
599 


77085 
77^59 
77*3* 
773°5 
77379 
774ji 
775*5 
77597 
77670 

77743 


77*9 3 
77166 
77240 
77313 
7738* 
77459 
7753* 
77605 

77677 
77750 


77'°o 
77173 
77*47 
773*0 
77391 
77466 

77539 
77612 

77685 

77757 


77107 

77i8i 

77*54 

773*7 

7 740 J 

77474 

77546 , 

77619 

77691 

77764 


77"5 
77188 
77**1 

77335 
774o8 

7748i 
775^4 
77*^7 
77699 
7777* 


77111 

77195 

77169 

7734* 

774 II 
77488 
77561 

77634 
77706 

7777*> 


77H9 
77*03 
77*76 
77349 
774i* 
7749J; 
77<l6& 
77641 
777^4 
77786 


77137 
77*io 
77*83 
77357 
77430 
775°3 
7757* 
77*48 
777*1 
77793 


77144 
77117 

77-01 
77364 
77437 
77510 

77583 
77656 
777*8 


77I5I 
771*5 
77i9 B 
77371 
77444 
77517 
77590 
77663 

77735 
77808 


600 
60 i 
601 
603 
604 
605 
606 
607 
608 
609 


77* '5 
77*87 
77960 
78011 
78104 
78176 
78-47 
78 1Y9 
78590 
7^46: 


77S** 
77895 
77967 
78039 
78111 
78183 
781*4 
7831G 
78398 
78469 


77830 
77901 
77974 

73m8 
78190 
78261 

73333 
7*40 r 

78476 


77837 

77909 

77981 

7805? ! 

78125 

78197 

78269 

7834* 
78411 

784^ 


7^44 
77916 
77983 
78061 

78132 
7 8 204 
7S276 
78347 
78419 
78490 


7 7**1 
779*4 
77996 

7 S:.6S 
78140 
78*11 
781S3 

7841* 
7S497 


77859 

7793 1 
78003 

78075 
7Si47 
78*19 
78290 
78361 

78433 
78504 


77866 
7793S 
78010 
7S0S1 
78154 
78216 

78197 
78369 
78440 
78511 


77873 

77945 
78017 
78089 
78161 
78233 
783*5 
7S376 

75447 
78^9 


77880 

7795* 
78025 

78097 
78 1 68 
78140 
78311 
78383 
78455 
78516 


610 
6m 
611 
613 
614 
615 
Ait 
6J7 
618 
6 r 9 


7^33 
78604 

78675 
78746 

78817 
78B88 
78958 
79019 
79099 
79169 


78540 
7S6H 
78682 

7 tP* 
78814 

78S95 

7896? 

79036 

79106 

79 '7* 


7*547 
78618 
7S6S9 
78760 
78831 
78901 
78971 
79043 
79113 
7'-jt,-:? 


78554 
70615 
78696 
78767 
78838 
78909 

78979 
79050 
79 J 10 
79190 


78633 
787^4 
78774 
78S45 
78916 
789S6 

79^57 
79117 

7^197 


78*69 
78640 
7S711 
78781 
78851 
78913 
78993 
79064 

79*34 
79104 


78576 

1 78647 

78718 

78789 
788*9 
78930 
79000 

79071 
79141 
791 1 1 


78*83 

78*54 
78725 

7*796 
78866 
78937 
79007 
79078 
79 H3 
79*18 


78661 

78731 
78803 

78873 

78944 
79014 
79085 
79^5 
79115 


7S597 
7866S 

7*810 
78880 

78951 
79011 

79092 

79t*i 
79*3i 


h 1 9 

6;i 

624 
625 

617 

629 


79*39 
793°9 
79379 
79449 
795^8 
79588 
79657 
79717 
7tf79* 
79865 


79146 
79316 
79386 
79456 
795*5 
79595 
79664 

79734 
79803 

79871 


79*53 
793^3 
79393 
79463 
7953* 
79602 

79671 
797+1 
79810 

71)879 


79260 
79330 
79400 
79470 

79539 
79609 

79678 
79748 
79817 


79167 
79337 
79407 
79477 
7954* 
79616 

7'>6S 5 
79754 
79824 


79*74 
79344 
794H 
79484 
79*53 
79613 
79*9i 
797*1 
798.31 
79900 


79181 
79T51 

794*1 
79491 
79:60 

79630 
79699 
79768 
79837 
7q(jc6 


79*88 
79358 
79418 
79498 
79567 
79*37 
79706 

79775 
79844 
79913 


79**5 
793*5 
79435 
79505 
79574 

79*44 
79713 

7978i 

79851 


79301 
7937* 
7944* 
795" 
79|8i 

79*5° 

79710 

79789 
79858 
799*7 


630 ! 

fj* 

632 
*33| 

6 34 , 

636 
*17 

*?9 


79934 

80071 
to 143 
80=09 
80177 
.80346 
£04*4 
8 34 Si 
8055a 


79941 
8cojo 
80079 
80147 
B0116 
80184 

8^353 
80411 

8^57 


79948 
80017 
B0085 
80154 
801 1 3 
80191 
80359 
80418 
tf 04(16 
80564 


79955 
80014 
80092 
S0161 
Sol 1<J 
SoiqE 
80366 

8-434 
So 502 
80570 


79961 
80030 

80168 
80136 
80305 
80373 
S0441 
E05O9 
Soi 77 


795*9 
80037 
80106 
80175 
80243 
80311 
80380 
8044S 
80* 1 6 
80584 


79975 
£0044 
80113 
80181 
80250 
80318 
80387 
B0455 
805*3 
80591 


7998i 
80051 
80120 

80188 ; 

80157 

80325 

80393 

80461 , 

80530 

80*98 


79989 
80058 
801*7 
80195 
£0164 
80332 
80400 
8046S 
80536 
80604 


79996 
80065 
80134 
80102 
80171 
80339 
80407 
80475 
80543 
806:1 


N° 





1 


z 


j 


4 


< 


6 


7 


S 


<> 


1 































t 
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Tasle XVIII, Logarithms of Number*. 


N* 








Log, 8^6iV 84:1-. 






n° ; 





1 


2 


3 


4 


S 


6 


7 


? 




640 


bo6i8 


Sofia <; 


80631 


8C&3S 


i (14^ 


80651 


806159 


8066s 


b^&7i 


V'nis 


641 


80686 


80693 


80699 


80706 


S0713 


807*0 


80726 


8^:33 


$0740 


S-T4: ! 


641 


80754 


80760 


S0767 


80774 


807S1 


80787 


8o794 


SeS-n 


■>^ 8 


8^814 


643 


80821 


80818 


S0S35 


80841 


8084$ 


8*855 


80862 


B&&63 


1 H0875 


^c882 


644 


So 889 


80895 


80902 


80909 


P0916 


80922 


80929 


S0936 


-0941 


80949 


64s 


80956 


80963 


80969 


80976 


809S3 


80990 


80996 


81003 


Sioio 


Sici- 


646 


81023 


81030 


81037 


S1043 


81050 


81057 


81064 


81070 


81077 


81.-84 


647 


81090 


S1097 


81104 


Sim 


81117 


81124 


81131 


S1137 


81144 


:'■■!■! 


64S 


BiijS 


81164 


81171 


8117S 


811S4 


81191 


81198 


B1204 


3l2I ( 


81218 


649 


81224 


8123T 


81238 


81245 


gft*j 


S1258 


81265 


Sii7r 


Si-S 


Stl^q | 


* 5 o 


St 19 1 


SlZ<y* 


81305 


81311 


a 1 3 1 s 


813*5 


SMI- 


Srj^S 


&114S 


^13^1 


*si 


81358 


B1365 


81371 


81378 


81385 


81391 


81398 


81405 


K141 1 


^[418 


652 


8*4-5 


8 143 1 


S1438 


81445 


81451 


8i4<;3 


81465 


81471 


^47* 


5 4^ 


653 


81491 


81498 


81505 


81511 


81518 


81525 


81531 


81518- 


.'' ! - ,4 


815^ 


654 


81^8 


81564 


81571 


81578 


81,84 


B1591 


8151)8 


3 1 604 


2iCi: 


Si6it ! 


S 5 I 


81624 


81631 


81637 


St 644 


Bi6<;i 


Bi6 S 7 


81664 


Sr6;i 


8r5;- 


«i6^ 4 


656 


81690 


B1697 


81704 


81710 


81717 


817*3 


81730 


S1737 


81743 


Si 7^0 


657 


81757 


81763 


^1770 


81776 


81783 


81792 


8 1796 


Si 803 


81*09 


81816 


65S 


8(823 


8iK;eO 


81836 


81842 


81849 


818*6 


S1862 


81869 


SrS75 . 


ZiAZz 


659 


81S89 


Br 895 


81902 


81908 


Srgrs 


Slq*J 


81028 


8193; , 


8rn4r 


^194^ 


660 


81954 


81961 


81968 


81974 


Mrjiti 


819*7 


81994 


8 10 jo 


8*037 


82014 


66 r 


8 1020 


Sic: 7 


82033 


82040 


81046 


S2053 


Sic6o 


82066 


S-C77 


S2079 


66* 


82086 


82092 


82099 | 


82105 


>:;i: 


82119 


82125 


82132 


82^8 


82T45 


663 


82151 


82158 


8 2 1 64 ; 


82f7i 


82178 


82184 


82191 


82197 


8*204 


fiino 


664 


82217 


82223 


82130 


82236 


8*241 


82249 


82256 


8226? 


82269 


S2276 


66<; 


82282 


8*289 


82*95 


S2302 


S'inA 


^23'? 


Ur-i 


82328 


8i?34 


82341 


666 


Si 347 


82354 


82360 


82367 


82373 


82380 


823^7 


82458 


S 24-0 


81406 


667 


82413 


82419 


82426 


82432 


82439 


82445 


B2451 


3^4*i 


82471 


668 


82478, 


S2484 


82491 


82497 


83504 


Bl^lO 


8 = it7 


8*5*1 


l^io 


82536 


66 9 


82543 


Bl<fq 


82^6 


82562 


&2S69 


32175 ' 


>=-■! 


3*5*8 


8*ff? 


S2601 


670 


82607 


8*614 


82620 


82627 


■■-«". 


1*640 i 


82646 


S265; 


kz&w 


326 IS 


671 


82673 


S2679 


82685 


81692 


82698 


82705 


827 I I 


82718 


J52724 


82750 


*7* 


82737 


8*743 


827^0 


81756 


8276! 


82769 


82776 


82782 


81789 


82795 


*73 


82802 


82S08 


82814 


82821 


S2827 


3-834 


8284O 


S2847 


82^1 


82*6c 


674 


82866 


82872 


81879 


81885 


81891 


82898 


82901; 


82911 


82918 


82914 


675 


82930 


82937 


82943 


829^0 


81956 


S 1 cj 6 3 


82969 


S2975 


^2982 


8298^ 


$7* 


3^995 


83001 


830^8 


83014 ' 


8 3020 


83027 


81033 


if! ^40 


83046 


&ic^ 


677 


83059 


83065 


83072 


83^78 


8308 s 


83091 


83C97 


83104 


: ■ ' l ': 


8irr 7 


67S 


83^1 


83129 


S3 1 36 


83142 


83149 


*tw 


83161 


33168 


^P74 


^3181 


679 


83187 


SllQ* 


83100 


83*06 


83211 


83119 


83225 


3 $2 12 


*in3 


8124? 


680 


Sjirii 


*3*57 


83264 


83270 


S3276 


87283 


83189 


83276 


8130* 


83308 


6B1 


85315 


635*1 


83327 


Hm 


8u4° 


8»47 


83353 


S 3359 


81366 


Ssr* 


68* 


8J37S 


8«*5 


83391 


83198 


83404 


83410 


83417 


83423 


834*9 


83416 


6S| 


85442 


8.5448 


8*4S S 


83461 


S;4«7 


^ 3474 


83480 


*S4S- 


^3497 


8;499 


6S4 


83506 


8351* 


83518 


*I5*^ 1 


Si5it 


S3-537 


33544 


83^50 


3 j55* 


81563 


685 


83569 


8357S 


835*1 


83588 


81*94 


83601 


83607 


83611 


83&20 


S3626 


686 


83612 


8j639 


8364 s 


8365* 


R365B 


85664 


83670 


83677 


83681 


83689 


6«7 


8^696 


83702 


83708 


*i?n 


83711 


83727 


83734 


83740 


83746 


Bl75* 


688 


^37S9 


B3765 


»177" 


S377B 


837*4 


83793 


83797 


8*803 


83809 


83816 


689 


8*822 


83S28 


S^3? 


a^s 4r 


M*7 


8*8*3 


S i860 


83S6G 


8187* 


S3879 


690 


S3SR 

83948 


U3891 


33897 


830^4 


839T0 


S3916 


5i5»j 


: 839*9 


8393s 


83942 


691 ' 


839S4 


S3 9 Go 


B3967 


S3971 


S3979 


S39S5 


83992 


83998 


M ■■■■: 4 


692 


8401 r 


84017 


S4023 


84029 


84036 


8 4041 


84048 


8405=5 


84061 


S4067 


693 


S4073 


84080 


840 M 


84092 


8409S 


84105 


841 j 1 


84117 


84m 


S4130 


694 


S4136 


84142 


84148 


84155 


84161 


84167 


%I7} 


84180 


84186 


84192 


695 


84198 


B4205 


84211 


84217 


842*1 


84230 


84236 


84242 


84248 


84155 


696 


84161 


84267 


B4273 


84180 


84186 


84292 


84198 


843*5 


843U 


84317 


697 


843*3 


84330 


8433 s 


E4342 


84348 


84354 


84361 


84367 


84373 


84179 


69S 


843^6 


84J9* 


Hv-y? 


5 1404 


84410 


844X7 


84413 


84429 


84435 


84442 


6 99 


*444« 


&44<+ 


84460 


84466 


S447? 


S4479 


844S; 


S44f)T 


^4407 


84^04 


ff§ 





' 


2 


3 


4 


5 


6 


7 


8 


Q 














\ 















c 


109 


J 










J Taile XVIII, Logarithm! of Humbert. , 


K* 7000 7600. Lo& B45'o 88o8t ' 


700 
701 
70* 

70? 

7H 

705 
706 

707 

70S 
709 





I 


1 


3 


4 


5 


6 


7 


« 


9 


H4Si- 
*4<7* 

84696 
*4757 
H4B19 
84880 
8494* 
85023 
8^ 


8a;i6 

8464^ 
847^1 

^4*25 
M^7 
S4948 
85009 
850"! 


S4511 
845*4 
84646 
84708 
84770 
R 4 «H 

S 4 *93 

»W4 
85016 


84*18 

^459° 
84651 

847T4 
84776 
84HU 
84899 
84960 
85021 


8453< 
*4i97 

*4*S^ 
847^0 
847 Si 

84844 
84905 
84967 

8^89 


8414' 
84603 

84665 

84716 

84850 
84911 

84973 
85034 
85095 


«4>47 
846 ,>9 
B4671 
! 1 4733 
84:94 

! 84856 
84917 

1 8 +979 

, 85O4O 

ItfOf 


*4>53 

84615 

84677 

84739 i 

84800 

84862 

84914 

85046 
85107 


*45S9 
S4611 
84683 

84745 
84807 
84868 
84930 
84991 
85052 
lf|?4 


84566 
846*8 
84689 
S475I 
84813 
84874 
84936 
84997 
8505S 
811*0 


7ia 
711 

711 1 

7>3 
714 

716 

7'7 
718 
7*9 


S ,i 1 6 

851=9 
85370 
854*1 
#549' 
85551 
85611 
8567? 


8$i93 
84*54 

*53'5 
^537* 
*5437 
85497 

85618 
8*67* 


85138 

8 s 199 

85160 
85321 
85*82 
85443 
*S503 
8 5 04 
8^15 
80*5 


85*44 
8513? 

85166 

85388 

85449 

85509 
85570 
85631 

8^)i 


85150 
S5211 

»fi7i 

85;31 

«5394 

8*455 
8 S5 t6 

S5576 

85*37 

856*7 


85,56 

; 85*t? 
85178 

*SW ! 

85400 
I5461 
855" 
855** 
85643 
85703 


8u6j 

85185 
S 5145 
85406 

85467 
85518 
85588 
85649 
85709 


8$r6g 
85130 

85191 

8535* 
«54n 

85*73 

^3S?4 
*>194 
8565S 
85715 


«5*7S 

85136 

85*97 

83418 

85479 
I5540 

85600 

85661 

S 57 m 


85181 
85242 

8S3«3 
85364 

854*5 
854*5 
85546 

85606 
85667 
85717 


7*1 
711 

724 

7*5 
716 

717 
TlS 

7*9 


8*794 
85854 ' 
859 r4 

85974 

86: $4 
K6o<>4 
86153 
86213 
86271 


8*739 
85300 
85860 

85920 ! 

B59S0 1 

86040 

86] 00 

86159 

86219 

86;7<j 


*-;?45 

85*66 

85916 

859^6 1 

86046 

86106 

86165 

86215 

8*2^5 


85751 
8<;8i2 

*5»7* 
85912 

85991 
86^52 
Sfitli 1 

86171 
86231 
86191 


85757 

H5878 

85938 
85998 

S605S 
86118 

86177 
86137 

86*97 


S<7«M 
8 58 24 

85884 
85944 
86004 
86064 
86ri4 
S6183 

86*43 
86io* 


«5769 

S ; 8 3 
8 5890 

8S95° 
86oi» 
86070 
86130 
86189 
86149 
3 6 108 


1 85775 
85*36 

85896 ' 

B5956 
86016 
86076 
86 1 36 
86195 
86*55 
86114 


85781 

8584* 
8590* 
8596* 
8602* 
86082 
86141 
86201 
S6161 
86320 


*;7"iS 
85848 
85908 

86028 
86088 
86147 
86107 
862^7 
86316 


730 
7*1 
73* 
733 
734 
73? 
736 
737 

yj£l 

719 


86^2 
86451 
86510 
86570 
86620 
86688 

8*747 

86 So* 
B6S64 


86398 

8*457 
S6516 
86576 
S6655 
86694 

S6753 
863u 
86870 


^6144 
' % *4" : 4 
? S46 ; 
86511 
865&1 
86641 
86700 
86759 
86*17 
86*76 


86350 
£6410 
86469 
86518 
86587 

86705 
86764 
86813 

?6K^ 


86356' 
86415 
86475 
86534 

865*3 
86651 

86711 
86770 
S6819 

86888 


R6;6: 
86421 

86481 
86540 
8655*9 

8665S 
86717 
86776 
86835 

S63t)4 


8^368 
86427 
S64S7 
86546 
86605 
86^64. 
86723 
86781 
86841 
86900 


86374 
86433 
86493 

S65U 
86611 
86670 
86729 
S67S« 
86847 
86906 


36380 
86419 
3649-1 
Keel 

86617 
8*676 
8673s 

S6794 
86853 
86911 


86386 

86445 
86504 
86564 
866*3 
86682 
86741 
86800 
S6859 
86917 


74° 
741 
T4* 
743 
744 
745 
74* 
747 
748 
749 


869*3 

86981 I 

87040 

87099 

87157 

S7U6 

87174 

87331 

S744* 


86019 
16989 

87046 
87105 
, 87163 
87121 
87*80 
873*8 
S7396 
8?4'4 


Mf35 

86994 
87051 
87m 
87169 

87117 
87186 

87344 
87401 

87460 


^6941 
86999 
87058 
87H6 

87(7" 

87131 
87291 

8:349 
87408 
^7466 


36iH7 
87005 
87064 
87m 
87181 
87*39 
87197 
, 87355 
374<3 
87471 


86951 
8701 1 

87070 

^7r23 
87186 

1**43 

87303 

87361 
8?4*9 

?"47" 


86958 
87017 
87375 
8713* 
87T91 
8;*5I 
87309 
87367 
874»5 
1*4*1 


86^64 
87013 
87081 
8714.2 
87198 
K7*56 
873<S 
87373 
8743' 
87489 


86970 
87019 
87087 
87146 
87204 
87*6* 
87310 
87379 
87437 
8749^ 


86976 

87035 
87*93 

»7(5» 
87*10 
87168 
873*6 
87384 
87441 
87500 


750 
75' 
75* 

755 
754 

1 IS 

7*7 
753 
759 


87506 

87**4 
87621 

S7679 
877B7 

87795 
87851 
879m 
87967 

S8L524 


#7511 

87*70 
87628 
87685 

87743 
87800 

S7S58 
87915 
87973 
8*030 


87518 
*7576 
87633 
87691 

8 7749 
87806 
S7864 
879H 
87978 
88036 


&7W\ 
* 7 ^i 
87639 
B7697 
*77*4 
$7*ti 
87869 
87917 
87904 
88041 


875*9 

S/587 
87645 
87703 
87760 
87818 
S7S75 
87933 
87990 
88^7 


»7535 
87*93 
87651 
87708 
87766 
8*8*] 
*7*Si 
8 79 3« 
87996 
88053 


875ft 

87 599 

S7656 

87714 
87771 

S7887 
87944 
88001 
88058 


K7547 
89Q04 

8766* 
877*0 
87777 
87S35 
S7891 
87950 
88007 
8S064 


87551 
87610 
87668 
87716 
87783 
87*4* 
87898 

88013 

S3o7o 


87558 
S7616 

87674 
87731 
87789 
87846 
87904 
87961 
88018 
88076 


N° 





1 


1 


3 


4 


5 


fi 


7 


S 


9 








r 
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i Tail ■ XVIII- Logarithm of Humbert, 

. . 


N*f4oo 8aoo. Log. 88081— — 91381- 


N«n 





1 


1 


1 


4 1 


5 


6 


7 


8 


9 


760 
761 

761 

763 

764 

766 

76a 
7*0 


8S081 

8*195 
8815* 
SS309 
38366 
88423 
884S0 
88536 
88*93 


88087 

88144 

88201 

SS258 

88315 ; 

S837* 

884*9 

8S4S5 

1 8854a 

B859* 


&^93 
88150 
88207 
88264 
8S321 
8*377 
'S&434 
88491 
88^7 

5 -v., 4 


88098 

88 1 56 

88113 

88270 

8832$ 

S8383 1 

S.&440 

88497 

88610 


881C4 
88161 

88118 
88275 
1*8332 
88389 
88446 
8H502 
S8559 
88615 


Hit a 

88 167 
88*14 
88281 
8833S 
S8395 
8S451 

88564 
S8621 


88116 

88 173 
88230 
88*87 
88343 

8840c 
SS457 
88513 
88470 
88627 


$81*1 

88178 

88235 
N8292 
88349 

^.46 ^ 

83^9 
88^76 
SS6;2 


88127 
88184 
88241 
8829S 

88355 
88412 
8846S 
88515 
88581 


, 8819c 

88*47 
8830^ 

88362 
85417 

88474 

88510 
88587 

*3Hl 


77 o 
771 
77* 
773 
774 
775 
776 
777 
778 
779 


88649 
B8705 
88762 
SsSeS 
SS^74 
88930 
8S986 
89041 
89038 
89154 


SS655 
887H , 

8^824 
88S80 
88936 
88992 
89048 
89104 
89159 


SS660 
S8717 

88773 
88829 
8SSB5 
88941 
SS997 
89053 
89I09 
89165 


38666 
8S721 
38779 

88891 
SS947 
S9003 
S9059 

Hits 

89170 


886 ?; 
88728 
SS7S4 
88840 
88S97 
88951 
89009 
89064 
89120 
89 1 76 


886 77 

88734 
88790 
8884b 
88902 
SS95S 
89014 
8 90 70 
89126 
89(82 


88083 
88739 
8879c 
888^2 
8S9CS 
S8964 
89020 
89076 
89131 
S9187 


88be>>j 
S8745 

ssioi 

! 8S85: 
889.3 
88969 
89025 
89081 
89137 
89193 


&S694 

88750 
88807 
88863 
88919 

88975 
89031 
890S7 

89143 
891/8 


887.^ 
8S756 

S88n 

8886^ i 

8891: 

88981 

89037 

89092 

S914S 

89204 


7*1 

78a 
783 
784 

7*5 
7S6 

787 
788 

7% 


89109 
89265 
a 93*' 
5937* 
89432 
89487 
89541 
*9597 
89653 
89708 


B9215 
89171 
B9326 
89382 

89437 
89492 

8 9603 
89658 
&97H 


89:21 
89276 
89312 
S93S7 

'9441 
89498 

S9553 
8^609 
S9664 

S9719 


89226 
69*82 

S 9337 

$9393 
89448 
89504 

s 9 559 
89614 
89669 
89?*4 : 


89232 
89287 

8 9343 
89398 
B9454 
^9509 
89564 
89620 
89675 
89730 


*>9*37 

89348 
89404 

^j459 
89515 
89375 
89625 
89680 
8973 c 


89243 
S929S 

^9354 
S9409 

89465 
89520 

895:5 
89631 
S9686 
89741 
89796 
89851 
89905 
89960 
90015 
90069 
90124 
90179 
90^33 


89248 
89304 
89360 

89415 
89470 
89526 
89581 
89636 
89691 
89746 


8 9 K$4 

89310 
^9365 
89421 
89476 
89531 
S95.M 
^9642 
89697 
897=2 


W5 

89371 
89426 
89481 
3953- 

89647 
89702 

89:5- 


790 

79" 
791 

793 
7*4 
795 
79* 
797 
79 s 
79V 


89765 
S y S 1 s 

89S73 

89927 
89982 
90037 

90091 
90146 
90100 

90251; 


89768 
89823 
89878 1 

S9933 
B99H 

90042 
90097 
90151 
90206 
90160 


s *774 
S9829 
89883 
8993S 
89993 
9CC48 
90102 
92157 
<y.?.i 1 
90166 


89779 
S9834 
89889 
S9944 

899 9* 
SOO53 
5CIC8 
90162 
90217 
90171 


B9785 
89840 
89894 
89949 
90004 
90059 
90113 
90168 
90222 
90176 


8979^ 
89845 
89900 

89955 ; 

gocC'9 
90064 
92119 
9°i7? 
90227 
90282 


8980 1 
89856 

899 LI 
899^6 
90C2C 
90O75 
9OI29 
9OT84 

902 t t j 


B980- 
89862 
899:6 

^9971 
900^6 
90080 
901 35 
901 S9 
90144 
90198 


^ .VIL 
89867 
8992I 

89977 
9OO3I 
90086 
9OI4O 
90195 

902 4v 

90304 


Zoo 
Sot 
802 

t°* 
804 

805 

M 

807 

S09 


90309 

9°3*3 
90417 
90471 
90516 
90580 
9*634 
90 68 7 
90741 
9<>?95 


903H 

90369 

904 j 3 

90477 

90511 

90585 

90*39 

90693 

90747 ; 

90800 


90320 

90374 
90428 

90481 
90536 
90590 
90644 
90698 
90752 
9080 b 


90325 
90380 
90414 

9^4 as 

90542 

9°59 6 
90650 
90703 
90757 

QoSll 


90331 
90385 

90439 
90493 

9° 547 

90601 
90655 
90709 
90763 

90816 


90336 
90390 
90445 
9 3 4 l » 
9°553 
90607 
90660 
90714 
9076S 
90822 


90342 
90396 
90450 
90504 
90558 
90612 
90666 
90720 
90773 


90347 
90401 

9045S 
9c 509 
90563 
90617 
90671 

90715 
90779 
90832 


9°35* 
90407 
90461 
90515 
90569 
90623 
90677 
90710 
907S4 
90838 


90358 
90411 

90466 
90520 

9° 5 74 
90628 
90682 

9°73* 
90789 
9^841 


810 
Sit 

S' 3 

814, 
815 

"B16 
817 
818 
819 


90849 
90901 
90956 
91009 
91362 
91116 
91169 
91111 

91*75 
91328 


90854 
90907 
90961 
91014 
9 106 8 
91m 

9"74 
91228 
9128? 
9*334 


90859 
90913 
90966 

9I02O ! 
9IO73 
91116 
9Il8o 

9«33 
91286 

9^139 


90865 
90918 1 
9097a 
91025 
91078 

9"P 

9118? 1 
91138 

91291 
91344 


9 ; '^7 : * 
90924 
90977 
91030 
91084 
91137 
9H90 
91143 
91197 
91350 


90875 
90929 
90981 
91036 
91089 
91142 
91196 

9**49 
91302 


50881 
90914 
90988 
1 91041 
91094 
91148 

91201 
9 "54 
91307 
9H&0 


9094O 
9O993 
91O46 
91100 
91153 
9I2C6 

| 91^59 
91312 
9H65 


90891 

90945 
90998 
91052 
91105 
91158 
91212 
9**63 
91318 
9137E 


90897 
90950 
91004 
91057 
9UU 
94164 
9T117 
91270 

91776 


N° 





1 


1 


1 


4 


5 


6 


t 


8 


9 

































r 104 


1 










Table XVXII. logarithms ofNurobcn. 


N* Sirw— 


*£•?. 




Lo$ 


1 






* 9'3 SI 


H4t°- 


N° 




1 


2 


3 


4 


% 


6 


7 


B 


9 


K:. 


■is ;n 


'3 I587 


9*391 


91397 


914^1 


914^ 


9*4*3 


9T41S 


91414 


91429 


S2 t 


4U74 


S : 44 :5 


9*44" 


9'41<> 


9*4-5 


91461 


91466 


91471 


9H77 


91481 


K Z1 


9I4H7 


91492 | 


9149$ 


01533 


9150? 


9*514 


9*5*9 


91514 


9M*9 


91535 


<i? 


9154a 


9'54v 


91551 


915-6 


91^1 


9F5&6 


9*^71 


91577 


9158* 


91587 


- -"f 


attfii 


91598 


y 16-1 


916^9 


91614 


91619 


yifj-4 


91630 


91635 


91640 


5*4 


9164; 


91651 


91656 


91661 


91666 


91671 


91&77 


9i632 


91687 


91693 


K26 


f;l6i.^ 


91 703 


£ > * 7^9 


9^7*4 


9*7'9 


: 917*4 


, 917^ 


9*735 
917S7 


91740 


9^745 


81- 


917^ 


«1 J 7 C<* 


91761 


91 76S 


9"77i 


, 9»777 


ni'j'ii 


91793 


91798 


8ii 


918C3 


grS-3 


91814 


91K19 


91^14 


91^19 


9i£]4 


91840 


91845 


91850 


Sio 


L.i^rc 


■ j l ^ 6 1 


91866 


91^71 


m?76 


9188* 


9^S7 


91891 


91897 


91903 


Sid 


^19 '*i 


91913 


9191$ 


91914 


91919 


9'9S4 


9*919 


91944 


91950 


91951 


£31 


yir/v: 


9 196 5 


91971 


91976 


919S1 


9x936 


9199* 


91997 


92002 


9*007 


S31 


92OU 


q 1C 1 8 


92013 


92^18 


92c 13 


9-ci* 


9^44 


91049 


92054 


92059 


K13 


9:^6^ 


r, 1-370 


91071; 


gizij 


910*5 


91^91 


92096 


91101 


91106 


9:111 


H* 


i):n: 


6*112 


9*^7 


pip 


t)?.T 17 


9*'43 


92148 


9H53 


9115B 


92163 


hi* 


91 J f>9 


9»IM 


9* '"9 


921^4 


911^9 


91195 


^iif*o 


91105 


91210 


9i«5 


•i« 


921:1 


7J22G 


91231 


guv* 


9::4I 


9^=47 


92151 


921^7 


92261 . 


91267 


S17 


9:173 


91278 


91^3 


gi2>£ 


91-93 


92:9s 


923-4 


91309 


9"'-3 1 4 


9*3*9 


St* 


913 = 4 


9*no 


9*3*5 


giH 3 


9^34^ 


9^3 5^ 


9i>53 


92561 


9i3 6& 


92371 


«14 


<ii 1*7^ 


9*lSi 


Qt-^T 


91^2 


ai?9 _ 


0:402 


^1407 


91412 


H.i^]'^ 


9i4*3 


*4 


v : 4 ^ 


■5 141 3 


1*4^ 


9--I43 


^144-J 


9H54 


9*459 


924^ 


92469 


9*474 


841 


914S0 


9-4^ 


IfSJtyd 


9*495 


<|45^a ' 


9*5^5 


91511 


91516 


9*5*1 


91526 


g+i 


tj 1 i 3 1 


915*6 


9* r 4^ 


9*547 


9^52 


91557 


91562 


91567 


9*57* 


91WS 


843 


QIC £3 


915^5 


V-S<M 


915^ 


9:603 


916^9 


9i6r4 


92619 


9:624 


92619 


S44 


9^14 


91639 


91*4.; 


9265^1 


<t-6^s 


91660 


91665 


92670 


9*&7 5 


92681 


S45 


jji^ 


92691 


92696 


92711 


9i70^ 


91711 


91716 


92721 


917*7 


92731 


846 


^737 


9-74^ 


9-747 


92751 


91753 


9^763 


917AS 


9*773 


91778" 


9*7*3 


8*7 


9*73* 


9*793 


91799 


92& r i4 


9*5N 


91814 


91819 


9*824 


91819 


92S34 


S 4 S 


yiSjc 


91845 


9iSS£> 


92S55 


91^60 


! 9iS6, 


91870 


91S75 


91SS1 


91SK6 


S49 


91891 


9189^1 


91901 


919C6 


9191T 


91916 


91911 


919*^ 


9 9^2 


9193' 


85a 


^H 1 


9^47 


9195 1 


9^957 


911,61 


92967 


9*973 


9*978 


92983 


9198S 


S51 


92993 


9299s 


93003 


g^ooS 


93013 


93oz3 


93024 


93029 


93034 


93°39 


S51 


93C44 


93^49 


95°54 


93^59 


91064 


93069 


93075 


930S0 


93085 


93090 


Sss 


93^9? 


93100 


93^5 


93 no 


93*'S 


931*3 


911*1 


93'?' 


93136 


93'4 T 


&S4 


yj*4 6 


93*5i 


93156 


93161 


93166 


93171 


1 93176 


931S1 


93186 


93191 


B« 


9 j 1 97 


93101 


93^7 


93m 


93-17 


93121 


93**7 


93231 


93137 


93*4- 


M 


93-47 


93 1 5 1 


93*5* 


93163 


93-6^ 


93^73 


9327S 


1 93**3 


93iS8 


93*93 


S57 


93398 


933*3 


93 3^ 


933*3 


933^ 


933*3 


93328 


93334 


93339 


93344 


8<S 


9154* 


93314 


93350 


93364 


91369 


93374 


93379 


933S4 


93389 


93394 


B*« 


53599 


9H*4 


934^ 


9 34H 


934^0 


934^ 


9U33 


9343^ 


93440 


91441 


Suj 


9345^ 


93455 


9 146 j 


934*5 


93473 


9347^ 


93480 


934^5 


93490 


934 V 1 


Hi 


935 co 


935*5 


935 T ^ 


915U 


935" 


935 a6 


935* 1 


935^6 


93541 


93546 


Mz 


9355* 


9.^5 (l 


93561 


935 66 


93571 


1 9 ?57 6 


93551 


93586 1 


93591 


93596 


8t>j 


936^ 


9 3 6cr6 


&3611 


93616 


93621 


93626 


03631 


93636 


93641 


93646 


664 


9:651 


93656 


93661; 


93666 


93671 


93676 


9 ^Si 


93^7 


93692 


93697 


865 


937^* 


9S7C7 


93711 


93717 


937** 


937*7 


9371* 


93737 


9374* 


93747 


£65 


9375.1 


93757 


93762 


937^7 


9377* 


9^777 


9^7^* 


93787 


9379* 


93797 


S67 , 


o^Sci 


9jSc7 


93812 


93**7 ; 


93821 


93827 


93^31 


93837 


93842 


93847 


868 


93S51 


93^57 


93861 


93S67 


9387* 


93^77 


93882 


93887 


9*892 


93897 


£69 


97qCJl 


939*7 


93912 


9397 


9394a 


939*7 


939^ 


95937 


9^4* 


93947 


S70 


9395* 


¥5957 


9396* 


93967 


9397* 


93977 


91983 


93937 


93991 


9J997 


£71 


94201 


94007 


94012 


94017 


94C12: 


94017 


94^32 


94037 
94086 


9+ 3 42 


94^>47 


S71 


94051 


94*57 


94062 


94 o6 7 


94071 


94077 


94081 


94091 


94096 


?73 


94101 


94106 


941 1 T 


94116 


94" r 


94126 


94131 


94136 


94141 


94146 


«74 


94T5I 


94^56 


94l6l 


94166 


94171 


94176 


94181 


94186 


94191 


94<96 


37S 


542^1 


94206 


94*ii 


94116 


94**1 


94126 


94*31 


94* 3 G 


94140 


94^45 


1476 


942 5- 


94^55 


94160 


94i6s 


94170 


94*75 ' 


94180 


94185 


94290 


94*95 


8?r 


94^0 


941° 5 


94510 


94J*5 


94310 


943*5 


94330 


943^5 


94340 


9+345 


S;5 


94145 


W54 


94359 


94364 ! 


943M 


94374 


94379 


943*4 


943E9 


94394 


S?5 


9^9 


944^4 


9+409 


944T4 


94419 


944*4 


044*9 


944^? 


944 W 


94443 


n 


\ 


2 


3 


4 


s - 


6 


7 


8 


9 
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Table XVlTl. Logarithms of Numbers 




tfl'^oo- 9400- Log. 


.0 


'!■ 




9444° 973 




N° 


^5_^i -J^ 


^ 


3 


4 


5 


6 


7 


& 


9 




8B0 


94H B 


94453 


944 & 


944 6 3 


9+4** 


94473 


9447* 


944*3 


9448^ 


944 l H 




ftfti 


9449B 


94503 


945°7 


94S" 


945 '7 


945 2 * 


945-7 


94531 


94^37 


94>4i 




882 


94547 


9455* 


94557 


94562 


945 fi 7 


94571 


9457& 


94S Bt 


945S6 


94v c * t 




8B3 


94596 


94601 


9460 & 


94611 


94616 


9462 1 


94626 


94630 


94*<5 


y462^ 




8&4 


94*45 


94650 


94655 


94660 


046 & 5 


94670 


94 6 75 


946. 5 O 


94685 


94 f ^ 'J 




SSs 


94694 


94699 


947*4 


94709 


947H 


947 '9 


94714 


947=9 


H7H 


947* s 




lis 


9474! 


nw 


*4753 

94302 


9475S 


947*3 


94768 


94773 


947 7« 


947^3 


947^7 




&g 7 


9479a 


94797 


94S07 


94812 


94817 


94812 


94^±7 


94 s * 1 1 


94^1 ** 




SSH 


H*4* 


94S46 


94851 


94856 


94S6T 


94866 


94871 


94^7* 


94JJPO 


wfes 




Egg 


94890 


94*95, 


94900 


94905 


&49T1 


949^5 


94919 


949:4 


94929 


94^4 




$90 


94959 


94944 


94949 


94954 


94959 


949 6 J 


945 G B 


94973 


949 7 ^ 


941/:^ 




Igi 


949 83 


9499^ 


9499S 


9500* 


95007 


95011 


95017 


95032 


95^7 


95 3 ^ 




892 


95036 


95041 


95*4* 


95 3 5* 


95056 


95061 


95066 


95 3 7i 


95075 


95o8^| 


«9i 


950S5 


9 ^-.i,v 


95°95 


95100 


95 ,0 5 


95^9 


95 T '4 


95 T '9 


55124 


95^9 1 


894 


95*34 


95*39 
951S7 


95 '43 


95148 


95*53 


95*58 


95^3 


95168 


95^73 


95177 




895 


95182 


9519* 


95157 


95202 


95107 


95m 


95116 


95:21 


95i;i> 




896 


95*3' 


95*3 6 


95240 


9524s 


95150 


95*5$ 


95260 


95165 


95272 


95274 




S9; 


95*79 


952B4 


95289 


95 s 94 


9^299 


953 r '3 


W p8 


9^3 n 


95ji3 


W*H 




M 


95318 


9533* 


95337 


9<W 


95>47 


9535 1 


95357 


m™ 


g^;66 


9537i 




Jft 


95T7 6 


95381 


_9'.^ G 


95*9* 


9^39" 


95400 


s<;4^ 


9^410 


054^ 


*54'') 




90c 


954*4 


95429 


9 54H | 
95481 


95439 


9 5444 


95448 


95453 


95458 


954**i 


'-54':* 




901 


9547* 


95477 


95487 


95+91 


95497 


955 ot 


9^506 


9;5'l 


95516 




901 


95541 


$S5*$ 


9553° 


95535 
95^* 


9554^ 


95545 


95^5° 


95J54 


9^^ 


9:564 




9^3 


95569 


95574 


9557^ 


9>5&& 


95593 


9559* 


95602 


95607 1 


95611 




904 


95**7 


95612 


95616 


95 6 3' 


95636 


95641 


95546 


95650 


95 c 55 


956&0 




905 


95665 


9567a 


9S 6 74 


95&70 


95684 


95689 


95694 


95698 


^7^3 


9; 70S 




906 


9S7'3 


957'8 


95722 


95717 , 


9573^ 


957^7 


95741 


y574 6 


J ? 7 5 ' 


jVFjfi 




907 


957^1 


95766 


9577° , 


95775 


957I0 


95/S5 


957^9 


9^794 


95799 


9^ 4 




90S 


95&09 


9 E 5 8j 3 


95818 


95S13 


95828 


95851 


95837 


95B4 1 


9>847 


9>?5i 




909 1 


95856 


9^t 


*)7'Sftfl 


95«7i 


9587< 


9588^ 


f#JM 


9>8o^ 


95^95 


9^9 3 




' 910 


959°4 


959-9 


959 '4 


959. 8 


959-3 


9592* 


959U 


9 : :. t \ > 


;l>94^ 


^^747 




911 


9595 1 


95957 


9595r 


9^966 


9.97 1 


9S97 6 


9^9^ n 


9S9^5 


95=9^ 


9^995 




911 


95999 


96004 


96009 


96014 


136019 


96^23 


96J18 


9 fi °3 1 


9633V 


9604* 




1 913 


96047 


96051 


96057 


96061 


96^66 


96071 


9607^ 


960^0 


96085 


96 L ^- 




1 9 T 4 


96095 


96099 


96104 


96109 


96114 


96tt^ 


96123 


9611^ 


96133 


96^7 




915 


96 141 


96147 


96T52 


96156 


96161 


g6r66 


96171 


96175 


961^0 


96 tS; 




916 


96190 


96*94 


96199 


96104 


96209 


96213 


961 1 S 


961:3 


9S227 


i S <i.i 




9 T 7 


96137 


96142 


96146 


96251 


96156 


96161 


96165 


96170 


9 & 175 


962^0 




1 918 


96184 


9^9 


9 6 *94 


96198 


96303 


963CB 


96 ; r i 


96117 


963:1 


96327 




: 919 


96332 


9^3 T 6 


; 9^14* 


, 9*34^ 


96150 


96^^ 


96^60 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 
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1 0. 0O2 3 7 


to- 98197 


9. 02040 


10*97960 


1 




So 


9.01923 -5 




9. 99761 -4 


10*00239 


!£, 0S077 


Q. o;j6i 


IO.97838 


± 




M 


Op i fa a 




Sin?. 


Po-fccant 


^r,nt ;i | 


Co-tan:' 


| Taniwnr. 






r^r^m ■■■ 




84 Degrees. 




• 















C 


"4 3 










Table XIX* Logarithmic Sine*, T 


.mgtnti, and Secant? 








£ Degree*, 






B 


&jn<. 


• 1'! 1 ■ 1 


Co* fine. 


D. 
11 


Secant, 


Co-lcCAnt. 


Y*nttnt. 


Lo-iAng, 


M 


V. 01923 "5 


lOOO 


9,99761-4 


10, 00239 


IO, 98077 


9*02161 


IO.97838 


i£ 


1 


9.01043*5 ( 


1995 
I9S9 


9. 99760 -1 


11 


10*00240 


10, 97357 * 
10*97837 


9*01183 


TO.97717 


9 


2 


9.01163-1 


9, 99758 -8 


■ ■ 


10.00141 


9.02404 


10.97596 


3 


j, ci*b*- k 


1-^4 
I978 

'973 
1967 
196J 

1957 
I9S T 
'947 
1941 

1936 

"■93° 
1915 
1920 
1915 
1910 
190 * 
1S99 
1894 

1SS9 
t&4 

1B79 

1875 
1870 

1865 
tS6o 


9*99757*4 


11 | 


10,00*41 


10,97717 


9.015*5 


10,9:475 


17 


4 


■j.oiaci -6 


9.997561 


*9 

*3 

M 


10,00144 


10*97598 


9. 01645 


IO - 97355 


S* 


6 


9. 02520*3 


9- 997 54 "7 


10.00245 


10,97480 


9.01766 


r 0.97234 


55 


9.01638*6 


9-99751*4 


1 0. 00147 


10.97361 


9, 02885 


10.97115 


54 


7 


9. 01756 -7 


9.99751-0 


10. 00248 


10.97243 


9.03005 


10,96995 


*1 


1 


9.01174-4 


9«99?5°*7 


*3 
12 


10, 00249 


10, 97116 


9.03114 


10.96876 


S" 


9 


9,01991 *s 


9*99749*3 


10,00151 


10.97008 


9.03242 


10.96758 


51 


IT 


9.O310S-9 ! 


9-Q974*"c 


*3 

13 ! 
12 


10. roi 51 


10, 96891 


9,03361 


to, 96639 


So 


9'OJ"S + 7 


9, 99746 *G 


10.0015} 


10, 96774 


9.03479 


10,96521 


3 


tl 


9*0354* p i 


9. 99745 '• 


10.00155 


10*96658 


9.03597 


10. 96403 


■ j 


9,03458-1 


9*99743*9 


*-3 

13 ' 

*3 

*3 

*3 

*3 

13 ' 

13 

*3 

13 

*3 

*3 

*3 

*5 

*3 

*3 

*5 

*3 

*5 

*3 
*5 
*3 
*5 

*3 
'5 


10,00156 


10.96541 


9.03714 


TO. 96186 


47 


H 


9-^3574^ 


9-9974**5 


10. 00158 


10,96426 


9,03832 


IO.96168 


46 


iS 1 


9*03689*6 


9-9974**' 


10. 001*9 


10. 96310 


9. o]j948 


IO. 96052 


45 


9.03804-8 


9-99739*7 


10.00160 


10.96195 


9,04065 


10,95935 


44 


>7 


9.03919-7 


9-997*8*3 


10.00262 


i 0. 96080 


9,04181 


IO.95819 


43 


ii 


9-04034*1 


9.99736*9 


10*00163 


10. 95966 


9,04297 


IO.95703 


4* 


>9 


9.04148-5 


9-99735*5 


10,00164 


10,95851 


9-04413 


TO.95587 


41 


JO 


9. 04161 '5 


9-99734'i 


10,00166 


10.95738 


9, 04*18 


10.9^471 


40 


21 


9, 04376 -i 


9- 9973* "7 


10.00*67 


to. 95624 


9-04641 


IO.95357 


39 


12 


9. 04489 -5 


9- 9973" "3 


10,02169 


10.95510 


9,04758 


IO.95142 


18 


*3 


9 1 04601 - 6 


9.99719-9 


10,00170 


10.95397 


9,04*73 


10,95117 


V 


*4 


9,04715-4 


9.99718-5 


10.00171 


10.95285 


9,04987 


IO.95013 


1* 


16 


9.04827-9 


9-997*7*1 


10,00273 
to. 00274 


10,95172 


9*05101 


10,94599 


« 


9, 04^40 "O 


9,99715-7 


jo. 95060 


9.05114 


10* 947^6 


ft 


I? 


9,05051-9 , 


9-99714'* 


10,00276 


to. 9494* 
10. 94836 


9.05318 


10.94672 


33 


*3 


9.05163*5 


1*50 

IS45 

1*41 

1636 
1S31 
1S17 
(fat 

i3i7 
1813 
1808 


9.99711 -s 


10,00277 


9*05441 


10*94559 


3* 


*9 


9,05274-9 


9.99711*4 


10*00179 


10,94715 


9- 05553 


10*94447 


l* 


1° 


9-05385-9 


q. W'9'9 


to, 00180 


TO. 94614 


9. 05666 


to. 94334 


"so 


-3* 


9.05496-6 


9-997^*5 


10.00181 


IO.94503 


9.0577* 


10. 94121 


29 


3* 


9.05607-1 


9-9^7-7"*^ 


10,00183 


IO.94393 


9.05890 


10.94110 


28 


33 


9-05717'* 


9,99715-6 


TO. OC284 


IO.94283 


9.06001 


10.93993 


-7 


H 


9.05817 -1 


9, 997 14 '* 


10, 002S6 


10,94173 


9,06113 


10,93887 


26 


1* 


9.0593*7 


9. 99711-7 


10.00287 


10.94063 


9.06214 


10.^1776 


1? 


3* 


9. 06046-0 


9.99711-2 


10. 00*89 


i°- 93*5*4 


9.06355 


to, 93665 


*4 


37 


9,0615 s "* 


9,99709*8 


10,00290 


10,93845 


9.06445 


ID -93555 


*3 


3« 


9, 06163*9 


9. 99708 "| 


10,00191 


10.93736 


9.C6556 


>°-93444 


12 


39 


9,06371-4 


1804 : 
1799 

1794 
1790 
1786 

'781 

1777 

1771 

1768 i 

1763 

1759 

1755 

175° 
1746 

174* 
»7ifi 
'733 
1719 
t7S4 


9, 99706 *8 


*5 
'5 
-3 


10,00193 


10.9361S 


9.06666 


10.93334 


11 


40 


9*06480 '6 


9-99705*3 


r 0,00295 


10.93519 


9.06775 


10.93*25 


10 


4' 


9. 06588-5 


9,99703*9 


10.00*96 


10.93411 


9.068S; 


10. 931 15 


3 


4* 


9 . 00696 -1 


9.99701*4 


a 5 
*5 

25 

*5 
*5 
--5 
*5 
*5 
*5 
*5 
*7 


to 00298 


10.93304 


9,06994 


10,93006 


43 


9, 06803 '6 


9,99700-9 


10,00199 


10.93196 


9,071:03 


10.9*897 


J? 


44 


9, 06910 *7 


9* 99 6 99 "4 


10,00301 


10. 93089 


9,o7iTi 


10.92789 


16 


45 


9. 07017*6 


9*99*97 "9 


TO. OO302 


10. 91982 


9.07310 


10. 9268a 


15 


46 


y. 07114 "1 


9*99696-4 ' 


10,00304 


10.92876 


9, 0741 S 


10.92571 


14 


4T 


9,07130 *6 


9.99694-9 


10, 00305 


10.92769 


9.07536 
9.07643 


10. 91464 


'3 


|t 


9* 97336 *6 


9* 99693 *4 


IO.OO307 


10,92661 


10,92357 


12 


49 


9,0744**4 


9-99691-9 


IO. O0308 


10.9*558 


9.07751 


10, 92249 


II 


ft" 


9.07548-0 


9*99690-4 


IO. O03IO 


ro. 92452 


9.078,-8 


10.91142 


10 


5' 


9.0760-3 
9,0775*^ 


9* 99688 -9 


10,O03H 


10,91347 


9-07964 


10.91036 


9 


5* 


9.996S7-4! 


IO.OO313 


10.92142 


9.0S071 


TO, 91929 


8 


II 


, 9,07863 -r 


9, 99685 -8 


10,00314 


10.92137 


9,08177 


10,91813 


7 


54 


9,07967*6 


9,99684-3 


*5 


TO, O0316 


TO. 9IO32 


9.082S3 


IO, 91717 


6 


|j 


9.0807**9 


9.99681 -8 


*5 

*7 


to, 00317 


10,91918 


9. 0B3S9 


IO. 91611 


5 
4 


5* 


9.0*175*9 


9.99681 1 


10,00319 


10,91824 


9,08495 


IO.91505 


S Z 


9.08179*7 


9,99679-7 


*5 
*5 

*7 
*5 


I0,00320 


10,91710 


9,08600 


IO.914OO 


l 


5** 


9.08383 -i 


1711 


9* 9967* M 


TO. OO3I2 


TO. 91617 


9,08705 


10*91295 


1 


59 

6c 


9.08486 '4 
9* 08589 -4 


1717 


9.99676 -6 
9-99 fi 75'i 


IO. OO3I3 
10,00325 


10.91514 

10,91411 


9.08810 
9.08914 


10,91190 

10.91086 


l 




M 


Co-fmr, 




*im-. 




Co-frtjant, 


Secant, 


<. O-tanp. 


Tangent, 








81 


DegCKf., 







t «l* J 

Table XIX- Logarithmic Sines, Tangents, and Secants. 



SitJt. 



'UilT^ 



■r ■ % s >' n 4 
o8794'7 

0S897 *0 

08999 o 
09100*8 



09202*4 
09303*7 
09404-7 
09505*6 
09606"! 



09706-5 

09X06' b 

09906*5 

0006*2 

0105 -6 



0104 -8 

0303 *7 
0402*5 
0501 *o 
o W ■ 1 



Q&97*3 
0795-1 
0892 *7 
0990*1 
1087*3 



1184-1 

1280*9 

*377'4 

147 r I 
1569 8 



1665 -6 

1761*3 

1856*7 

1951 9 
1046 ■ 9 



2141*7 
2236*1 
23306 

2424 ■ S 
1^8-7 



26 j 2 -5 
1 706 * 

289*" 5 
*9*5 '4 



3078*1 
3i70"6 
3263*0 

3355' 

3447 *o 



353* "7 

3630*3 
3711*6 
3811-8 
39°3'7 



39^4*4 
4385-0 

4'75'4 
4265 '5 

4!srs 



o-dnf. 



f7'3 

1709 
1704 
1700 
1696 
1692 

1688 
1684 

l63o 
1676 

1673 
1668 
1665 
1661 
1657 
1651 
1649 
1645 
1641 
1638 
1634 
1630 
1627 
1623 
1619 
1616 

1G12 
1 60S 
1605 
1601 
»597 

1594 
1590 

1587 
1583 
1580 

1576 

1573 
1569 
M66 
1562 

1559 
1556 
1551 
>S49 
1545 
1541 
»539 
*535 
*S3* 
15*9 

1522 
'5*9 
1516 
1511 

1509 

1506 
1503 
1500 



Co line. 



9.99675*1 

9* 99 6 73 *5 
9,99672*0 
9,99670-4 
9*99668*8 
9. 99667 '3 



9.99665 -7 
9 . 99664 * 1 

9.99662*5 
9.99661 *o 
9'996qq;4 

9.99657 'Si 

9.99656*2 

9. 99 6-*4*6 

9 -99 6 51 •*> 
9. 996 g 1 -4 



9.99649*!* 
9„ 99648*2 
9, 99646 -5 
9.99644-9 
9,00641*3 



9.99641 7 
9. 99640 *o 
9,99638-4 
9,99636 *3 



9.99633*5 
9.99631*8 
9.99630*2 
9,99628-5 
t». 996^6*9 



9. 99625 '2 
9.99623-5 
9.99621*9 
9, 99620' 2 

9. 996 j 8 5 



9, 996 16 *8 
9,99615*1 
9,99613*4 

9,99611*7 
9.99610*0 



9. 99608 3 
9, 99606 -6 
9,99604*9 
9,99603-2 
9« 99*01 "5 



9,99599*8 
9,99598-0 
9.99546*3 
9,99594*6 
9,9959; *S 



9.99591*1 

9,99589-4 
9,99587*6 
9,99585*9 
9*99584-1 



9,99581*3 
9.99580*6 
9.99578*8 
9.99577*1 



Sine. 



7 Degrees, 



1 



,00325 
,00316 
,00328 
.00330 
-00331 
-°°33 3 



.00334 
,00336 

.•0337 
.00339 
.00341 



■ c ' r, 34- 
.00344 

■^345 
.00347 

. OGt49 



00350 
*o} 5 * 
00353 

00355 
^>157 



00358 
00360 
00362 
00363 
00365 



. 00367 

* 0036s* 
,00370 
,00371 
•0OT71. 



00375 
00376 
0037S 
00380 
00 ^82 



00383 
00385 
00387 
00388 
00390 



00392 
00393 

00395 
00397 
QQ399 



,00400 
,00402 
. 00404 

, 00405 
. 00407 



00409 
00411 
00412 
00414 
00416 



.00418 
.00419 
.004-21 
.00423 

. 0041 5 



o. 

C'o-ftCMlE 



Co-letfLQt. 



IO.9J4I] 

10, 91308 
10. 91205 

10*91103 
10, 91001 
10, 90899 



10. 90798 
10,90696 

10,90595 
10,90494 
10,90-194 



10. 90293 
10.90193 
10,90093 
1 a £9994 
10.S9S94 



10.89795 

ID. 8969ft 
IO. 89598 
IO.59499 

to. 8 940 j 



10,89303 
10.8920; 
10. 89107 
10. 89010 
10, 88913 



to, 888 1 6 
10.88719 
10. $£623 
10,88516 
10-88430 



10. 88334 
to. 88239 
io.88t43 
10,88048 
10-879;; 



10. 87764 
10,87669 
10. B7575 
10.874S1 



10.87388 
10.87294 
10, 87201 

10, 8710* 
10.S70K 



10,86922 
10. 86819 
10.86737 
10, 86645 
10.86553 



10,86461 
1,0. 86370 
10,86278 
10,86187 
10,86096 



10, 86006 
10,85915 
jo, 85825 

10,85734 

10,85644 



Secant. 



iaogeut, 



9. 08914 
9.09019 
9,09123 
9,09227 
9.09330 
9*Ofr-H4 



9.09537 
9,09640 
9,09742 
y, 09845 
9, 09947 



9. 10049 
9. [0150 
9. 10151 
9.10353 

9*7°454 



9,10555 
9, 10656 
9, 10756 
9. 108 56 
9, 109^6 



•■). 1 1056 

9*lH55 

9,11254 
9.11353 

9* "45-i 



9,11551 
9, 1 1 649 

9- rI 747 
9,11845 

9*_j f 943 



9, 11040 
9.11138 
9.12135 

9- 1-1331 

9. 1142ft 



9.12515 
9.126:1 
9-li7'7 

9-tiS.3 
9. 11909 



9. 13004 
9* 1.^99 
9^3194 
9.13289 

9-H3 8 4 



9*" 34?8 
9-H573 
9- I3**7 
9.13761 

9- '3^4 



9.13948 
9, 14041 

9**4134 
9,14227 

9.14120 



9,14411 
9.T45H 
9- H597 
9, 14688 
9. 14780 



Co-tang. 



tAi^uag. 



91-86 
0,90981 
o. 90877 
0.90773 
o. 90670 
o. 90566 



0. 90463 
0,90360 
0.90258 

0,90155 

o. 90053 



0.87951 
0,89850 
o. 897413 

0,89647 
0.89^46 



o. (£9445 
0.89344 

o. 89244 

O. B 3 [44 

o. 89044 



.88^44 
,88845 
,88746 
,88647 
.88^ 



0.8S449 
0.88351 
0,88253 
0.88155 
0,88057 



0, 87960 
0, 87862 
€h S7765 
0,87668 

okSfm 



874:5 

87379 

87183 

0,87187 

0.S7091 



0.^6996 
86901 
86806 

e. 86711 
86616 



o. S&ji; 
0.86427 
0.86133 
9,86239 
o, 86»<fr 



o. 86051 
0.85950 
0.85866 
0,857?* 



D. 855S* 

o. 8 5496 
o. 8^403 
0.85312 

0. 8<2i^ 



Tanjjrm, 



to 



59 

ss 

57 
56 

ss 



54 
53 



49 
4» 
47 
46 
45 
44 
43 
4 1 
4i 
40 



39 
3* 
37 
36! 



34 

33 
3* 
3< 
1° 



19 
28 

27 ' 

26 

II 



24 

13 
22 
21 

20 



*9 
is 

17 

16 

IL 
14 

■3 
12 
11 

to 



M 



81 Degrees, 



P2 



C "6 3 

Table XIX. Logarithmic Sines, Tangents, and Secants. 



8 Degreces* 



Sine 



uitlto* 



Cn-U!',-. 



lo-lcc*n{. 



Tangent. 



Co-inng. 



1 



1 I 
ii 
tj 

»4 

16 

17 
18 

'9 
it? 



Z1 
12 
*3 
*4 

*i 



26 

a? 
iS 

*9 

y- 

33 

34 
3 s ! 



36 
*7 

3° 

41 

■!■ 

43 
44 
4S 



46 
47 



S= 



J 1 

5* 
53 
54 
55 



56 
57 
58 
59 
60 



4^1 5 
44*5 3 

4*H"9 
4 fi H*3 

47*3* 



4S915 

49S0 -1 
3068 -6 
5156-9 

;341 "T 



5470 -8 
5^-3 
5S9S7 
56^5 -o 



5770*0 

5*56-9 

5943 '5 
6^30 ' 1 

6 [ t 6 -4 



6 202 ■ 5 
6188-5 

*^74"3 
6460 'O 

&545'4 



6630" 7 
6715-9 
69oo*B 
6SS5 -6 
6970 'i 



7°54 ' 7 
7138-9 
72*3"? 

7307*0 
7^no "S 



747+ r 4 
75^7 " S 

77*4'* 

7Sm 'j 

7890 -o 
7972 -6 
8055*1 

Si37-4 
8219-6 



Sjoi*6 

8j*3"4 
8465*1 
8546 '6 
8628-0 



8709 *i 
8790*3 
8871*2 

DC*** '^ 



9iT_?-o 

9-93 "3 
9*73'4 
9353 '4 
9413- 



M 



Co-fine* 



49 6 
49 1 
49c 

4$7 
4 J 4 
48! 

47S 
475 
♦?« 

466 
46 1 
460 
457 
4S4 
4P 
4#3 
44? 
44* 

419 
4^6 

43^ 
41= 
4*7 
4*4 
421 

4 T 9 
416 

4^3 
410 

407 

4^5 

4^2 

399 
39* 
394 
301 
*K8 
3*5 

3*3 

3 So 

377 
374 
37* 
369 
366 
364 
161 
359 
35* 
3*3 

348 
346 
343 
341 

n% 
333 

33 n 



99575 

99573 

99571 
99569 
99563 
09**16 



9-'j95*4'* 
9.90,562*8 
9. 99561 '0 
9*99559*' 
9-99^7'3 



9*99555 "5 
9*99553-7 
9* W5 1 "? 
9. 99**0 -r 



9.9954ft 4 
9,99544*6 

9- 9954* '7 
9- 99540 -9 



9-995.i7"* 
9-995 35'? 
9- 9953" "4 
9.99531 -6 

9- 99^*7 



9.90517*8 
9,99516^0 
9,99514*1 
9* 995-* ** 
9. 9951c '3 



9. 095-8*4 
5. 99516 -<- 

9* 99*14 -6 
9.9951^-7 
q.qgzro'S 



9.99508*9 
9.90^07*2 
9- 995^5 'i 
9, 99*.<->**2 
9* 94 co i »j 




9. 99489 -6 
9*994E7-7 
9* 994*5 '7 
9- 99483 '8 
9.99481 *S 
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12 




39 


'9.26671-3 


III9 
1117 

11*5 

1113 

nit 


9.99145-4 


IQ. 007*5 


9^7427 


10.7*573 


11 




40 
4r 


9.26739-5 


9.99143-0 


10,0075? 


10, 73161 


9-27496 


jo. 71*04 


10 
19 




9. 26806-5 


9.99140*6 


IO.OO759 


10.73194 


9-27566 


10,72434 




4* 


9.16873-4 


9,99138-1 


IO* OO76I 


10.73117 


9- ^7635 


10,71365 


18 




43 


9. 16940-1 


9*99*35*9 


IO. OO764 


TO. 73060 


9- 27704 


10*71296 


1? 




44 


f)r 2 7^6 "9 


1 1 lo 


9-99*33*5 


TO. OO767 


TO. 71993 


9*27773 


10* 71317 


id 




45 


9.I7O73-5 


itofl 


9.99*31 f 


TO. OO769 


10.7*917 


9. 27842 


10.71158 


2 




46 


9. l^I^^O 


9-9911^-7 


IP. OO77T 


to, 72860 


9,179" 


10.71089 


H 




47 


9. 27206 '4 


M05 
1 103 

11C1 

1099 

109S 
IC196 

1094 

1091 
1091 

1089 
1087 
1036 
10S4 


9.99**6*3 


10. OO774 


to. 71794 


9.17980 


10,710*0 


»3 




4* 


9,17*72-6 


9,99223*9 


IO.OO776 


10,71727 


9. 18049 


10,719*1 

jo, 71*83 


12 




45 


9*27138-8 


9-99*21*4 1 


10. 00779 


IO,7t6fil 


9.18117 


11 




5° 


9,27404*9 


9,99219-0 


4* 1 

40 
4* 
40 
4* 
40 
41 

40 
40 
4* 
4° 


IO.OO781 


IO. 72595 


9,28186 


TO. 7l8l4 


to 

T 




31 


9,27470-8 


9. 99it6*6 


JO. OO783 


10*71519 


9. 28254 


IO*7I746 




5* 


9*17516-7 


9.99114-2 


lo- 00786 


10. 71463 
10.71398 


9. 183*1 


I0.7t677 




53 


9, 17602 -5 


9.99111-8 


I0.00788 


9.28391 


10. 71609 


7 




54 


9. 17668 -l 


9. 99109 3 


10. 0079T 


10.72331 


9*18459 


10.7154" 


* 




S3 


9.17711-7 


9,99206 -9 


10,00793 


TO. 72l66 


9,28*17 


10*71473 


* 


1* 


9*27799 "< 1 


9.99204-4 


IO.OO796 


10. 71101 


9.18595 


10-71405 


4 




57 


9*17864-5 


9.99201 '0 


IO.OO71J8 


IO. 7H36 


9. 18662 


10.71338 


! 




s» 


9*27919*" 


9.99199-6 , 


10. 00800 


10,71070 


9. 18730 


10*71170 


a 


59 


9.17994 -8 


9,99197*1 


lOiDoSoj 


IO. 7IOO5 


9. 18798 


10*71102 


t 




60 


9.18059-9 


9* 99'94 "7 


10, ooSn* 


IO.71940 


9.28865 


T0.7IT3S 







lM 


Co-fine. 




Sine* 




Co-iceanf. 


Secant, 


Co-tang. 


Tin pent. 


M 




* 




73 


Decree % 









o 
1 

I 
3 

4 
-1 



SI 

ft 

IJ 

*4 



t6 

17 
If 

*9 



2.1 

»3 
H 



20 

39 

to 



3* 

3* 
13 
34 

JL 



4* 
4* 

4 - 
44 

±k 

4* 

47 
43 
49 

5 1 
5* 
S3 
54 

55 



t "9 3 

f*>" XIX. .Logarithmic Sins*, Tangents, and Secants. 



£ 

M 



Sine, 



9- 2E059-9 
9. 28124*8 
g, 2*189- / 
9,18254*4 
9.18319*0 

9- 28448 *o 
9. 28511 -4 
9.18576*6 
9.18640-8 
9. 2^704- & 



9,28768*8 
9.28832 '6 
9*28896-4 

9,28960-0 
9,19013 -6 



9*29087 *o 
9.29150*4 
9.19213 7 
9. 29176 8 

»*9339'9 



9.29401 9 
9,29465*8 
9*29518*6 

9-19591-3 
9-*9*51"9 



9.29716*4 
9. 29778 -8 
9*29841 -i 
9.29903*4 
9.2996^5 



9-30017*6 
9.50089 5 

9**0.5* '4 
9. 30113*2 
9, 1:0274 -8 



9* 30336 '4 

9*30*97*9 

9* 30459 "I 
9,30520*7 

9- 30^81 *Q 



9,30643 -o 

9. 30704*1 
9. J0765 

9, 30815 *9 



9- 30947 '4 
9. 31008*0 
9,3106s 5 
9.31118*9 
» 3 "89*3 



9.31249*5 
9' 31309*7 
9-3 E 3*9*£ 
9- 3*4*9 '7 



9- 3*549' 5 
9,31609*1 
9. 31668 '9 
9.31718*4 
9- 3'7B7 '9 
Co-line. 



DilT'c 



10S1 

toil 

1079 

1077 
1076 
1074 
1072 
1071 
1069 
1067 
1066 

1064 
1063 

1 06 1 
1059 

■•"£■* 
1056 
1054 
1053 
105 1 
1050 
1048 
1046 
1045 
1043 
1042 

1040 

1037 
1036 

1034 
1031 
1 03 1 

1028 
1026 

1025 
1013 
1012 
toio 
1019 

10.7 
1016 
1014 
1013 
ion 
1010 
>oo8 
1007 
1005 
1004 

1003 

loor 
1000 
999 
997 
99* 
994 
993 
99 1 



11 Dc-jcts. 



Co-fi nc . 



#9' 94 
99191 
99189 
99187 

99-84 
99*3* 



99*79 
99177 
99-74 
99171 

99 '^9 



99**7 
991 64 
99162 
99159 

99*57 



99* 54 
99151 

99 .49 

99*47 
99144 



9914- 

99139 
99*37 
99 '34 

99n- 



99129 

99127 

99* -4 

99111 

99' '9 



99116 
991*4 
99"* 
99109 ' 
99106 



99103 
99101 
99398 
99096 
99"->* 



99090 
99088 
990S- 
99082 
99080 



9^77 
99075 
99071 
99069 
99067 



99064 * 
99061 * 

99059 ■ 
99056 * 

,990 SV 



99051 
99<H* 
99045 

99*4? 
99040 



Sine. 



4* 
4= 
40 

4* 
4* 
4 c 

4i 
4* 

4i 
4* 
4= 
4* 

-M 
iM 

4^ 
4 1 

41 

43 

4* 

4- 
4i 

4* 
4^ 
4} 
4^ 
43 
4: 
4.i 
4* 
4 = 
43 
4? 
45 
4* 
41 
43 
43 
43 
43 
45 
4i 
43 
45 
43 
43 
41 
45 
43 
45 
43 
43 

45 

45 
43 
45 
45 

43 

45 
♦3 
45 



Set-_nt . 



o, 0030 ; 
0*0080$ 
0*00810 
0,00813 
o . 008 i 5 
o, ocS 18 



o, 00820 
0.00823 
o. 008a 5 
0,00828 
0,0083.0 



0,008 3 3 
o,ocS;5 
0.00838 
e. 00840 
0,00843 



o> 0084 c 
0.00848 
0, 00850 
0.00853 
0.00855 



o, 008 (8 
0.00860 
0.00863 
0.00865 
o, 00868 



o* 00870 
0. 00873 
a. 00876 
o< 00878 
0.00881 



0*00886 

On 008 SB 

0*0*891 

o. 00894 



O- 00899 
0,^0699 
0. OO9OE 
0.00904 

0* 00907 



. 00909 
0.00912 

o. 009 14 
0, 009 [ 7 

o.oiigio 



O.ncgn 
0. 0091 5 
o* 00928 
O.00930 



0. 00936 
O.O0938 
O.0094I 
0,00944 
0. 00946 



0.00949 
0*00951 
o, 00954 

0,00957 

0.00960 



Co-ftctm- 



Co-fec3,u L 



to- 71551 

EO. 71488 

to, 71413 

to, 71359 
lo* 7)^ 



o. 71 94c* 
0*7187? 

7l8 10 

7174** 

0,71681 

7*616 



o. 71131 
0*71167 
0- 71 104 
0.7.040 
0*70076 



0.7-913 
O.70850 
o. 70786 
70723 
0. 70660 



0.70597 
o. 70534 
0.70471 
o. 70409 
o- 70146 



702S4 
0. 70m 
0.70159 
o. 7^097 
o, 7^034 



r&997iT 
0.6991*} 
0, 69849 
0, 69787 
o, 6971 5 



o. 69664 

o. 69601 

■■ 69541 

0.69479 
0.69418 



6 9357 
0.69196 
0.69135 
0.69174 
o 69113 



o, 09053 
0*6899*1 
0,68932 
0.68871 
0.6881 1 



0.6B750 
0.68690 
0. 68630 
0, 68570 
0.68510 



o, 68451 
0.68391 
0.68331 
0,68272 

o. 681 II 



Scoutf. 



Tangent. 



9.28865 
9.28933 
9. 29000 
9. 19067 
9.19134 
9. 29201 



9. 2916S 

9**9135 

9.29402 

9. 19468 

9»T*m5 



9. 29601 
9. 19668 
9.19734 

9, 25800 
9,19866 



9. 19932 
9, 19998 

9-30-64 

9-30130 

_9* ^19* 



9.30161 
9.30-16 
9*30391 
9.30457 



9*3*W 

9- 3 o6 5- 
9-3°7-7 
9.30782 
^■30846 



9.30911 
9,30975 
9, 31040 
9. 31104 
9* 3H68 



9*31233 
9*31197 
9*3'3 6 f 
9*3*4-5 



9- 3155* 
9* 3 1 61 6 

9.31679 

9*31743 
9. -1806 



9*31870 

9-31933 
9*31996 
9* 31059 
1*1*1*1 



9-3-185 
9.3124M 
9.32311 

9- 3*373 
9-3-436 



9. 32498 

9>3-5 Sl 
9* 31623 
9.-^685 
9-3'T47 



Co-ungv 



Co-tttjf. 



o-7H3.i 
o. 71067 

0. 71000 

70931 
o. 70S66 

*■ 7 fl 7*>Q 



70732 

70665 

o* 70598 

0*70531 

0-7046 - 



o. 70399 
o. 7°33i 
0,70266 

o, 70100 
1**70134 



0.70068 
0. 70002 
o. 69936 
e. 69870 
69805 



&9739 
c , 69674 
0* 6960a 
0. 691:4! 
o* *947S 



w. 6944 3 

O. 692*3 
O.69U8 

0. 691 54 



0.69089 
o* 6902 5 
0. 6$9$n 
0.68^96 
0.68831 



>. 68767 
■. 68703 
■• 68639 

1.68575 
>*63 5 n 



o. 68448 
o. 68384 
0.68321 
0. 68257 
0. 68194 



0*68130 
0.68067 
o. 68004 
0.67941 
0, 67S78 



0.67815 
0,67751 
O.67689 
0.67027 
0. 67=64 



0-67502 
o. 67439 

0*67377 
0.67315 

0,67*^ 



Tangent. 



Tan 



*o 
59 
58 

54 1 
il 

54 

5* 
5* 



49 
4 ff 

4" 
4* 

4S 



44 
43 

4* 
41 

40 

3? 

3< 



J4 
53 

3 1 
31 

30 



=9 
±3 

*7 
26 

il 

2 3 
22 
it 



19 
i3 

l6 

14 
13 

12 
It 

to 



4 
3 
2 
1 

o 



78 Degrees. 



Table XIX* Logarithmic Sines, Tangents* and Secants. 



4 Degrees, 



M 

o 

| 
3 

4 



o'(Ti« 



7 

s 

9 
lo 

1 1 

12 
M 

14 
■5 

16 

17 
i* 

'9 

;o 



- si 

ii 

*4 

;c 

26 

*7 
28 

I' 

3* 
33 

34 
*5 



* *415*'S 

8. 845*8 '7 
8,84718 ^ 

8*84897*. 
8*15075 -1 



8.85419-1 

8.(5634*9 

B, 85780- 1 

MMS4? 

8* 86301 -4 

a* 8*473 -8 

8,86645-5 
8-86816-3 
8.S6o86*l 



8.8749r« 
8.87661-5 
8. 87828 J_ 



tt. 87994*9 
8.88160-7 

8*8*490 -3 

8. 88654 2 



17 
3* 
39 
40 



4' 
4* 
43 
44 
45 
46 
47 

us 



5' 
5 a 
S3 

54 

5« 

59 



M 



8.88980-1 
1.89141'' 

8.89s©ri 
8. 89464" J 



8, «96J4"6 
8.89784-2 

8, 89943 -z 
8*90101 ■? 
8*fftM9'6 



14.. 904(6-0 

8,90573"* 
8* 90719"? 
S, 90885-3 
8.91*40*4 



8* 91 194 -9 
8. 9 1 34$ -8 
8.9-502 *2 
8.91655'© 
8, 91807*3 



8.9-959-1 
8* 92110*3 
8^92161 ■□ 
8.91411 *i 
8.91560*9 



8- 9^710 *o 
8.9*858-7 
S. 93006-8 
;J. 93154*4 
8. 91,01-5 



S.9344^m 
8.9J594'; 

8*9m9'8 
8.93885*0 
8.94.^21^ -6 



OfHfaci 



3005 
390* 
2980 
2967 
*955 
""943 

*91* 
*9 r 9 
2907 
2896 
1884 

1873 
2S61 
2850 
2839 

18 :S 
281B 
1806 

*7*& 
1773 
1763 
1751 
274* 
273' 
27" 
2711 
2700 
2690 
"*63o 
2670 
iS&o 
2651 
2641 
1631 

2«2Z 

26n 
2603 

*593 
1584 
2575 
2566 
1556 
2547 
2538 
1529 
2520 
2512 
2503 
4494 
2486 

2477 
1469 
2460 
^^ 
*443 

1417 
2419 
24 1 1 



D-flOC* 



9.99894-1 

9.99893*2 
9,99892-3 
9.9989! -4 
9,99890-5 
9. 99889 '6 



9. 998SS 7 

9. 998^7 *if 

9. 99886 -9 
9. 99826 '0 
9. 99885M 



9.998^4-1 

9,99882-3 
9.99881-3 
9. 998Bo'4 



9-99*79*5 
9.99878-5 
9*99877*6 
9* 99S76 "6 
9.998757 

9-99 8 74'7 
9. 998 73 '3 
9, 99^71 *3 
9,99^71 ft 
9. 99870 -3 



9, 99869 -9 
9, 99868 '9 
9,99867-9 
9.99866 **> 
9, 99^5-9 



9. 99864 { , 

9. 9) S6;-y 
9,99861-9 
9.90861-9 

9. H-jfjE&O '£J 



9- 99*59*9 
9.99858-9 
9,99857-8 
9* 99856 8 
9*fgS5J 



9- 99854 "3 
9-99853*7 
9.99852*7 
9.99851 -6 
9.99850 -G 



9-99*49 '5 
9.99848-5 
9. 99847 "4 
9.99846-4 
9 -99845 '3 



9,99844-1 
9-99843- i 
9,99841 -1 
9.99841 -□ 
9, 998 39- q 



9. 9983:4 *8 

9-99^7*7 
9.99^^6-6 
9.99815*5 

Sine 



Sr^.i:;t. 



10*0olo6 
lO^OOIC? 

10. ooio? 

IO, OOTO9 

10,00109 
IO,oni io 



Lo-iannt t 



11* I 5641 

I ! 1 1 546 1 

II* 15282 

IT* I5IO3 
II. 1492? 
I 1. 14748 



1 0, OO I I I 
10.601 12 
10.001 13 

10, ooi 14 

TO, OOII5 



10. 00 11 6 

ID. 00117 
lO.OoilS 

10, Oo 1 1 9 

10.00120 



10.00121 
10.00121 
10. C0122 
10, 00*23 

T**i. OOT14 



10. >jO-;5 

10,00126 
IO. C0U7 

10,00128 

1 ::.. "■- i;q 



ic, 00130 
10.00131 
to* 0013-i 
ic. C0133 
ro.ro 134 



Co *35 
ooi] 6 
coi 3 7 
00138 
00139 



00140 
00141 
00142 
.C0143 
00144 



11*14571 
it. 14395 
11.14220 

M. 14045 

Tt. I387* 



1 I, I3699 
11*13526 

H.I33J5 
11,13184 

I!* IJOIJ 



J I . 1 1 S44 
II -12673 
II* I2506 

11.12339 
ii. 12 171 



n*i 2C05 
11. 11839 
11. 11674 
tt. 11510 
1 1* 11346 



n. 11183 
tt. 11020 
11.10858 
n. 10696 

ir. 10536 



I'ungenr. 



8. 84464 
* . 8464*6 
S, S4826 
8.65006 
8.85185 
8.R5363 



8*85540 
8.85717 
8*85893 
8*86069 
8* 8624;$ 



8.86417 
8. 86591 
8*86763 
8.86935 
8.87106 



8-87477 
8.87447 
8, 87616 

8*877*5 
8,879^3. 



11.10375 
11. 10216 
11, 10057 

TI. O9S98 
tt- 09740 



OOI45 
OOI46 
DO I47 
OOI48 

por4q 



11. 09583 
11.09426 
1(109270 

IT,Of)tl5 

11,08960 



rt, 08651 
11,08498 
1 j * 08345 
it .08193 



CO 1 50 
00152 
00153 
00154 

, r r- , !■ - 



1OO-5S 

001^7 
001 58 
cor 59 
fcotfio 



00161 
00161 
CC163 
00164 
ocrfid 

■ f< r..i.; r 



u. 07S90 

11.07719 
11.07589 

i*^7419 



8, 88120 
8,88287 
8.SS453 
8, 88618 

8.0S948 
8,89m 

8,89274 
8*89437 
8*89598 



Co-tun^. 



11.15556 
11,13354 
11.15174 
if. 14994 
TI. 14815 



1 . - 144J&0 
11.14283 
11. 14107 
11*13931 

"-137^7 



n.13583 
"13409 
11,13237 
n.13065 
tt, 12894 



11. 12723 

TT, H384 
11. 1221:5 
II, 12042 



Il*ll880 
IT. II7E3 
II* 11547 
II* H3S2 
ir.TI2l7; 



M 



6c, 

SI 

S7 



54 

5- 
5» 

>1 



41 
W 

47 

i 



8* 89760 
8.89920 
8* 90080 

8, 90240 
5*90299 



8. 907 T 5 
8.90872 

S. 91029 
8*9"8i 



8.91 340 
8,91495 
8.91650 
8*91803 
S-9'957 



8.92110 
3. 92162 
8*92414 
8.92545 
8. 91716 



11*07290 
11*07141 
1 1. 06991 
11,06^46 
1 1*06699 



1 f , 06 ; 5 1 
1 1 * 06406 
11.06260 

IT. OOIT5 



Koran I, 



8.91S66 
S. 93016 
8.93165 
8*93313 
8.934 fr2 



S* 93609 
8, 93756 
8.93903 
I. 94-49 
8. 94T9-; 



II. IIOR2 
II, IOS89 
I I.I0726 
[I, IO563 
1 I , 104^2 



11* IO24O 
IT, IOO80 
II* O9926 
ll*0976b 
1 1 . O96O I 



It. O9443 
tt, O9285 
It- OptiS 

tt. 0897I 
H.OB8T5 



II. 08660 
II.085O5 
II.0835O 
IN 08 1 97 

1 1 .C?^41 



H.07S90 
IT. 07738 
rt. 07586 
11.07435 

IT. 072S4 



II 
10 



H.O7134 
1 1 1 069S4 
1 1 . 068 3 5 
II .06687 
11,06538 



II .06391 

I r, 06244 
jr. 06097 
n*0595i 
1 1 ,o<3j5 



Co unp. I Tijnpnrt. J_ 



8$ Degree*. 







_ - • ■ 




f 


**3 3 














T, 


UL E 


XIX- Logarithmic Sines, Tangents, aid Secants, 






5 Degrees* 




M 


Sine, 


t/lff I OCT 


Go-line 




I Secant. 


Co-Iceanc- 


T jriiJcrit. 


'..o-lj:.,;. 






■ o 


8.94029 '6 




9.99834*4 


18 

18 


lo.ooibtj 
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1559 
155* 
155* 
1549 
1545 
154* 
J 539 
»535 
1532 
1529 

*S*S 

ISI9 

1516 

1512 

1509 
1506 
1503 
1500 



Co line. 



9,99675'! 
9.99673*5 
9,99672*0 
9. 99670*4 
9*99668*8 
9- 99**7 '3 



9*99665-7 
9 , 99664 ■ i 
9.99662*5 
9*99661 *o 
9.99659*4 



9.99657^ 
9,99656-2 
9,99654-6 
9,9965^-0 
9. 99651 -4 



9. 99649 ■ a 
9, 99648-2 
9, 99646 -5 

9-99*44*9 
9.9964* "i 



9* 99 6 4> '7 
9- 99**1° iQ 
9.99638*4 
9.99636 "3 
9-99 6 35'- 
9.99633*5 
9.99631*8 
9* 99610*2 
9, 99618 '5 

q. 99626 '9 



9.99615*2 
9,99613-5 

9. 99621 '9 
9.99620*2 
9,99618-5 



9*99616*8 
9.99615-1 
9.99613-4 

9.99611*7 
9,99610-0 



9,99608 *3 
9, 99606 -6 
9.99604-9 

9*99603 '2 
9.99601 -5 



9.99599*8 
9-99598*0 

9 -995-0 '3 
9.99594*6 
9,99*91-8. 



9,99591*1 

9.99589*4 
9*99587 '* 
9,99585-9 
9,99584-1 



9-995 Sl '3 
9,99580-6 
9,99578*8 

9* 99577* ■ 
9-9957"* 

Sine, 



7 I>egr«i. 

U. decant. 



,00315 
,00316 
.00328 
, 00330 
•00331 
■^33*. 



.00334 
,00336 

•0337 
.00339 
00341 



00342 
00344 
00345 
00347 
00149 



00350 
00351 
00553 
00355 



00358 
00360 
00362 
00363 
00361; 



00367 
00368 

00370 
00371 
00371 



00375 
00376 
0037B 
00380 
00182 



00583 
00385 
00387 
0038S 
00390 



00392 

00393 
00395 
00397 
00399 



00400 
00401 

00404 
00405 
00407 



00409 
0041 1 
00412 
00414 
00416 



.00418 
.00419 
.00421 
,o042| 
.00415 



0.1 

a* 

o. 
at 

<Jo-fec»nt 



C'SvW'sr , 



10.9141 1 

io, 9 f 308 
io- 91205 
10,91103 

10*91001 
to* 90899 



10. 90798 
10,90696 

10.90595 
10, 90494 

10.90394 



ro. 90293 
10.90193 
10. 90093 
io, 89994 
10.89894 



j 0.89 795 
10. 89696 
10. 89598 
10,59499 

TO. 894^1 



10,89303 

10. 89205 

121, 89107 

10, 89010 
10,88913 



10.88816 
10.88719 
10,88621 
1 cu 88526 
to. 88430 



10. KS334 
10.88239 

10,88143 
10,8*1048 
10,879;* 



10.87858 
10.87764 
to. 87669 
10*87575 
10.87481 



10.8738S 
10, 87294 
rn. ;<v7iOi 
10.87108 
10,8701 < 



10,86922 
IO, 86829 
IO.86737 
IO. 86645 
10.8655$ 



10. 86461 
l> 86370 
10, 86178 
ro- 86187 
10* 86096 



10, 86006 
10.859*5 
io,8s 8a S 
10,85734 
10,85644 



Secant* 



liiipciit. 



9.08914 
9. 090 1 9 
9,09113 
9,09127 

9-09330 
9-Q94H 



9.09537 
9,09640 
9, 09742 
y, 09845 
9. 09947 



9, 10049 
9, IOI50 
9. 10252 
9* JOJ53 

l: tQ 4_5JL 



9.10555 
9. 10656 
9* 10756 
9. 10856 

9. 1 .'■,! :'> 



9, IIO56 

9- '"55 
9* 1 "54 
9--I353 



9,11551 

y, 11649 

9-'*747 
9. 1 1845 

9- "943 



9* 1 1040. 
9.12138 
9-12235 

9.11532 
■■<■. 12428 



9,12525 
9. 126M 

9*'-T'7 
9^128.3 
9, 12909 



9,13004 

9-13-99 
9*13194 
9,13289 



9-1347* 
9-13573 
9*13667 
9.IJ761 

9-*3*<4 



9.13948 
9, 14041 
9.14134 
9.14227 

9. 14|23 



9- I44I2 
9, I4$U4 

9- M597 
9. 14688 
9. 14780 



Co-t-mg t 



Lo-Cso£- 



91^86 
0*909!! 1 
3. 90877 
0.90773 
0. 90670 
o. 9056b 



0, 90463 
0. 90360 
o, 90258 

0,90155 

o. 90053 



0*89951 
o. 89850 
o. 89748 

89647 

89^46 



O.E9445 
0*89344 

o. R9244 

. * •> I.J.I 
0. 89044 



■ ^44 

. 88746 
,88647 
.88*4* 



0.88449 
0-88351 
0*8825; 
0,88155 
o, 88057 



o. 87960 
o. 87861 
0,877*5 
0.87668 
0.87*71 



-»74; 5 
- 87379 
.87=83 
,87187 
, K7091 



.86996 
. 86901 
.868c6 
,86711 
.86fuG 



o. 365*2 
0.86427 
0,86333 
0.86239 
0.86146 



86052 

8595** 
0.83866 

0.8577* 
0,85680 



0.855^ 
o. 85496 
o, 85403 
o, 85312 

0*8^22n 



Tirij»cui 



60 

59 

57i 

ii_ 
54 

S3 

5* 



4'J 
48 

47 
46 

4S 

44 
41 
4i 
4* 
45 



1 



39 

38 
37 
J* 

u 



34 
13 
J* 
1« 



>9 
28 

2T 



14 
*3 

22 
11 

20 



19 
18 
17 
16 

'5 



14 
*J 

12 
1 1 
10 



M 



Si Degrees. 



[ '24 ] 



























Tabli XIX, Logarithmic Sines, T 
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.iu.. T 


.Jllti. : ' 


L'l-biH , 


L>- 


licfi. r. 


I'ti-Jct^ni' 


j *r\<ji iif . 


v^M-taiiig. 


r ;vt 






o4 
7U 
~1* 




62 

6^ 


1 .0171b 

10, OT7l* ; 


1 - . 5 =966 
i^, ;soi2 


i>, 457^0 

5 . 4 <; 79 7 


10,54150 
, ro, 54203 


60 

S9 


* 


* 


9 441 ■ r ': 


V- ji;:fi*9 


6-1 


10.01711 


1-5,^5^7^ 


9.4^45 


10,54155 


58 




3 


< .441 "»; *> 


7V 
730 


¥*3**"f| 


62 ' 


tr. 01727 


m. r 5 K34 


9,45^92 


ic, 541^5 ' 


57 




4 


^4*;-<rG 


9. lj^j6ci h 6 


1,- 


jn.0<7; ■ 


'-5:,"9 r 


n.45^40 


10. 54^60 


5& 




~t> \ 


9 -'■ + "* *« 
V-44^7-3 


«. -^iUg «-i 


60 
6* 


IC 01 -^ 


i-f- ^747 


9- J^Tf? 


:o, ^-3 


5? 




9 118262 -4 


I j.Ol r ?" 


J^-5-7- 


^.460^5 


10,53^65 


w l 




1 


5 -44UT 


-*s 


9 9i= ;V7 


i!o 


J r, 01 741 


r u. ( rfj ; rt 


J..|6^2 


10. 539T& 


13 




9-^jU" 


T^ - 


9>9^<^'t 


61 


1-^0174; 


10. ^ c ffc 1 - 


9.^61:0 


10, 53S70 


^ 




9 


9> 444^4 ' 


7*7 
710 

?*? 

7*4 
N *1 


v 9*>* * 1 '4 


61 


i^.Dt74<j 


i* ^i 5 :? 1 


9.4SI77 


10. 5;Si 3 


5* 




JT 


9, 444-1 ■>:■ 


9 -■■*.'47*7 


60 

6" 


T ". oc^i 


ro. ^^?iS 


q ^6^14 


10.5:776 


f 




V44^'5"5 


9.9*244" l 


10, ri7^n 


10. ^>4H4 


9.46:71 


to. 53729 


49 




11 


9-445«* r 


).*$i^-4 


■■- 


iO-m7*tf 


I r, 55441 


?-4^3 J 9 


10. ;3&8i 


4^ 




'3 


9.446-1 5 


9.9*2^7 




13.^17*1 


ta-|ij»3 


'^.46366 


to. 53614 


47 




■4 


9. 44*45 -. ; 


9»9^n'T 


6- 


1G. OI7&7 


'">|SJ54 


0.464^ 


' n - 53 5^7 


4* 




T t 

10 


i).44 ri ^l 


?- r 


^^r.i 


62 
$1 


lOv^fytl 


10, ^;;i r 


9.46460 


to. c^^4?i 


4> 




9.44712 ft 


'j-y&; r: 


r. . r 1774 


r^,^j2&7 


i 9-4^5-7 


lo ^5i49J 


44 




if 


9.44:75^, 


7*3 


9. f;Hii*-o 


b 1 


|f^. L ?T:7^ 


To, 55224 


9,46554 


10.53446 


4^ 




9-44Krq j 




9.'jV>;3'; 


A> 


rk . oj7?ti 


»3.55rSi 


9.466'li 


i°- 53199 


4 1 




*9 


9.443*2 »a, 


7'T 
7 1 7 


9k 9iiii4'ifi 


6* 


10^ Or 7'^ 5 


10.55138 


9. 4664a 


10.5315- 


4i 






ft- 449" 5 4 


<j. 98 ; r ■ q 


6- 


rr^.or7^9 


r--5v-9 5 


9-4**94 


io,*;3^o6 


40 




*r 


9.44Q4KV5 


y. 9ST07 ■! 


^,^179; 


i%<J5°' = 


9.46741 


10,53259 


39 




i- 


9-449-Ji*5 


-16 


9-982^3-5 


62 


1 ?. 31 7')*^ 


1^530^ 


9'4*7fe£ 


10. 5JZI1 


tf 




*1 


9-4*"J4'5 


' 716 


9, 9M99 *S 


6" 


i-.^i^rc 


■ "W65 


9.46^5 


r 0,53165 


17 




i4 


9'4S'"'77"5 


7*5 
7H 
7'3 
7'3 
712 
712 


9,9*196'! 


fj2 


n. ^1^14 


^■549^3 


9,46^1 


10.53119 


3* 




1? 


9,4512^-4 


f). f,,Tl).V| 


63 

fir 


t c- . r» r S - S 


r 0. 54SS0 


9-4S01K 


10, 53072 


is 




26 


9.45161'* 
9.45106 T> 

9'45 S 4 R ' B 


■j . gtt 1 d« 6 


15.0I&I1 


ic. 548^7 


9.46975 


10.53025 


u 




*7 


9. 9^164*9 


61 


I0.01K15 


10-54704 


9.47011 


10. 1:2979 


33 




9-9^i8i'i 


M 


Tr. 0^819 


io.j;47^t 


9-47068 


10,52932 


3* 




*9 


9,45191*5 


9. 9S 177 -4 


&i 


if. oiKi^ 


10,547^ 


9.47TT4 


10.513&6 


31 






<i<4;*;4"± 


7J0 
7*0 


0.9*171-7 


62 
62 


ti. n^ftjft 


10.54^^6 


9 . 47 1 60 


10. 52S40 


5° 
29 




3' 


9-45l7 6 ^ 


9,9^17^0 


1 0, 1 B 1 D 


itf, 54 fi -3 


9.47107 


10.5*793 




3- 


f). 4F4 ] 9H 


-09 


y. 9S166 'j 


|<h 01834 


10,54^81 


9-47*53 


10,52747 


±8 




J1 


9.4^1 -q 


7^8 


9* 9^rfi: ■% 


ft- 


\ r>. oiifi 


10,54538 


9-47*99 


10-53701 


*7 




54 


9-4^4*4 
<i* 4"46 + n 


7 C 7 


9.9*^8 "7 


ro,^i&4i 


ro. 54496 


9-4734* 


10,51654 


26 






7=7 
706 


9-9^4'M 


ro.ci&4; 


rs,-;4453 


9 47^9* 


io.t;2 6c8 


i^ 




3* 


9.44**9*3 


9" f j3iS! •> 


(*> r*j F49 


10-^4411 


9-4743* 


ic 52562 


^4 






9.41:63 1 ' G 

9*45 6 73"9 
9 457i6'i 


705 
7^4 
7"4 
7° l 

TCI 


9 9^ '47 '4 


6j 
ft* 


io.oi3_;^ 


10,54368 


9.47484 


tj. 51516 


2 3 




3 5 


9' 9*143 '« 


io-ei3v6 


10,54126 


9*4753° 


10, 52470 


22 




10 


9^9^»39 + 9 


(it 


10. 018&0 


10,^4:84 


9.47576 


10, 52414 


21 




i-d{?;>» *4 


9. t,!Jl jrt-i 




\r}. r>Tii^4 


rr. ^4142 


1 9.47622 


10. c; 17s* 


20 

J 9 




4^ 


9, 4*,^oo -6 


9-98152 j 


itf.oi.vdy 


10, 5:4199 


9,4766b 


10.52331 




v 


<}■ 4^41-7 

9-45^4*8 
9.459**1 £ 

0. !-<}(■* "S 


701 


9.98118 '5 


lij 


rp. 01871 


10.54157 


9.477*4 


is. ;ii86 


18 




41 

44 

4* 


7DI 


9.98124*7 


fii 


TOk 01^75 , 


10,54115 


9.47760 


10,52240 


17 




700 

699 
69B 


9. 98r:o 9 
99)J]17 H 1 


6j 

63 


re, of 879 
10. o*8Sj 


10,54073 
ro-c4oii 


9.47806 
9- 47S-,2 


ie.52-94 
10.^2143 


16 
14 




9-40otc -S 
9-4&o(i '7 
9.4*094-6 
9.46 r 16*4 

1, J^r-S- 2 


9.9ET11-3 


10.01887 


10.53939 


i 9.47S97 


10.5110J 




4^ 
43 
4') 

JO 


698 


9. gSrog^ 


JC.riHrjo 


10,53947 


9-47943 


10,52057 


2 S 




697 


63 


, 10.01894 


10.j1.905 


9-47989 


JO- (JlOl J 


1: 






9. 981^1 9 
^ 9Sr(>S 1 


, rr.rtqoi 


10.55^64 


9-4tto3j 
<;^48oSc 


jo. 51965 


TI 

10 

T 

7 




9.4f*iiv^ 
9 46161 ^ 
9. 463 d-j "i 

0-4 ft 5^4'3 
Q*4<M**4 


9-9^94 2 


10.01906 


j^ 537*0 


94S126 


jo. 51S74 




5 1 
53 
54 
55 


C94 

693 


9- 9^91 4 
9.9^^7 


A; 


rc>. 0191P 


io.5 ?73 8 
ro. 53697 


9.48171 
9.48117 


10, 5:829 
ro. 51783 




693 


:. - 


1.^,01917 


l0 *»fjj 


9*48^62 


10. 5173B 


6 




6^2 

691 
690 


9»^8^t1 4 9 


t 5 

6; 


1 ii . r t 92 r 


tn. ^^14 


ft. 48 -07 


r^. n r&93 


| 




5* 

5* 
59 
So 


9.4646^-4 
9-4 fl >io , S 


9*98 r '7r -4 


1- .^925 

10.01929 


10,^531 


■I-4-' -^ 
9.48198 


ro. 51647 
rts ^i6oi 


4 
3 




69a 


9*98065 -t; 
9. 9*o-i r r6 


ft: 


ln,o)9?j 


IO.5I4S9 


9,4844; 


ro. ^r5^7 


2 




9*4<J^i2 2 

9.46*91-5 


fi«9 




r . a 9 3 7 
ro.or94i> 


10.^344^ 
to. ti^rd 


9,4^4^ 


io, 5 r 5 ii 


1 



M 




U^**fi ; — - > p >.■ 




Cn-ftcjm , 


^rr.trt. 


Coring 


7 an^rfit. 
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Table XIX* Logarithmic Sines, Tangents, and Secants. 



i j Degrees. 



M 



3 

4 
<; 

6 

7 
8 

9 
to 

U 
n 

*5 

16 

17 
iS 

19 

10 



i>[rti 



II 
22 
*3 
>4 
»S, 
26 

*7 
iS 

*9 
jo_ 

J* 

3* 
33 
34 
IS 



36 

37 
3* 
39 
40 

4' 
4* 
43 
44 

45 



46 
47 

4 3 
49 
50 



5' 
5* 
53 
54 

55 
5* 

57 
5* 
59 
60 



46593 
466 }4 
46676 
4*7^7 
4675* 
4*799" 



46840 
468S1 
416921 ■ 
46963 
47004 



47°45 
470S6 
471^7 
47167 
47ioS 



47*49 
4728» 
47 3 IV 
47371 
474" 



47451 
47491 

4753* 
47573 
47*n 



47fiS3 
47693 

47734 
47774 
478^4 



47854 
47*94' 
47034 
47974 
4S&14 



48053 
4fr>91 
48 "-33 
48173 

48- u 



4825* 
48292 

48331 
48371 
48410 



4*45o 
484S9 

4*5^ 
48*68 
48607 



43646 
486SG 

487*5 
48764- 
48807 



48842 
4SSS1 
48930 

48959 
48998 



Co fine* 



633 
688 

687 
636 

685 
6S5 
6% 
68t 
6S3 
63i 
68 1 

iio 

680 
679 
678 
678 

677 
676 
676 

*75 
674 

*74 
*73 

672 
671 
671 
670 
669 
669 
668 
667 

667 

665 
665 
664 
£63 
663 
662 
66 1 
661 
660 
*59 
659 
658 
*57 

657 
656 

ess 1 

6 55 

654 1 

*?3 
*53 
652 

651 
65. 

650 
650 
649 
64S 



98059 -6 
98055 '8 

9805 1 ~9 
98048*0 
98044*2 
9S040 "3 



9H036 *4 
98031 '5 
gSbaS '6 

98014*7 
98020 -S 



980 j 6 -9 
98013 "O 
98009' I 
98005*2 
98001 *l 



97997*3 
97993 '4 
97989-5 

979*5 "5 
97981 "6 



97977 
97973 
979 6 9 
979*5 
97961 



97957*9 
97953 '9 
97949 *9 
97945 '9 
97941 "o 



97938-0 
97934 -o 
97930-0 
97916 'O 
97911 'O 



9791S-0 

979'4"0 
97910 'O 
97905-9 
97901-9 



97897"9 
97893" 9 
97889-8 
97S85-8 
97881-7 



97877-7 

97873 "7 
97369- 6 
97865-5 
97861 «j 



978s7'4 
97853*3 
97849*3 
97845 '* 
97S4i*i 



97837^ 

97832 'Q 

9782S S 

97S14- 

9. 97820^6 



10* 01940 
10,01944 
10* 01948 
10*01952 
10. 01956 

TO. Oia6_0 



IO.OI964 
IO. OI968 
10,01971 
IO-OI975 
1Q.OI979 



10.01983 
IO. OI987 
10.01991 
TO. OI995 
IO.OI999 



13.G20O3 
1 : . OIOO7 
IO. OlOl J 

to. 02014 
10. 0201 !< 



IO* 02O22 

10. 02026 
io. 02030 
10*0:034 
10. 02038 



10.02042 
10.02046 

1 c. 02.-5. - 
io, 02054 
]o.cuo>8 



io. 02062 
10.02066 
l o , 02070 
10.02074 
ic. 02078 



10, 02082 
io, 02086 
10.01090 
to -02094 
10.0209$ 



10 ■ 02 102 
10.02106 

tO. 02110 
I0.02H4 
I O. 02 1 1 1 



JO.D2I22 
TO.Q2126 
10*6ir30 
IO. 02 1 \£* 

lo* ■..:!;.:;. 



10*01143 
IO.OII47 

10. 02151 
10* 01 155 

10*02159 



to. 02163 

tO*02i67 
1O.0217I 
IO.OH75 
JCO2I79 

Co-fr-canc 



0.55406 

0*53324 
0,53183 
0.53141 

Oi 532C0 



53*59 

W.JJII8 

0,53077 
53°3 fi 
5*995 



0.52955 
0.52914 

0.52873 
0.52832 

0* 52791 



0,5175* 
0*52710 
o. 51670 
52629 
0*525^9 



0*52548 
0. 51508 
0.52467 
0.52427 
0.51187 



o. 52346 
o, 52306 
o* 52266 

Or 51226 

o. <ai86 



o. 51146 
o. 51106 
0.51066 
o, 51026 
5J9S6 



0.51946 
0.51906 
0.51867 
0.51827 
Q-S'7 a 7 



0.51748 
0.51708 
o. 5r66S 
o. 51629 
5*589 



5*55° 
0-51510 

0.51471 

0.51432 

0.51393 



0,51353 
0.51314 

0.51275 
0,51236 



o. 5 1 1 58 

0.51119 

51080 

51041 

C 1 002 



S«\,IIJ, 



run gent. 



4^534 
48579 
4S624 
48669 
48714 

4S?*q 



4 V S r-4 
4S849 
48894 

48939 
48984 



49029 
49073 
49 * '8 
49163 

49* g 7 



49252 
49196 
493f 
49385 
49430 



49474 
49519 
495 fi 3 
49607 

49 6 ** 



49696 
49 74^ 
49"84 
49828 
4987^ 



49916 
49960 
50004 
50048 
50091 



50136 
50 1 So 
50213 
50267 

503 n 



5<>3 Si 
50398 
50442 
50485 



50*171 

50616 
50659 
5070 j 
^0746 



50789 
50831 

50876 
50919 
50962 



51005 
51048 
51092 

51155 
*i.7$ 



Co-t.tng, 



■L-.' 11 ig 



10. 51466 

10,51411 
10.51376 
10.51331 

10.51286 



10.51196 
10* 51151 
10. 51106 
10*51061 
io. ^1016 



1*0*50971 
10.50927 
io, 50*5 8 2 
io* 50837 

T 0*5£79J_ 



10.50748 
10. 50704 
10. 50659 

10,50615 

10. 50170 



10. 50516 
10. 50481 
10. 50437 

10,50393 

to. soi 48 



10. 50304 
10, 50260 

to. 50116 
10. 50172 
10* 50118 



10, 50084 
10. 50040 
10, 49996 
10*49952 
10*49908 



r 0.49864 
10*49820 
'o. 49777 
10.497^3 
to* 49689 



10*49645 
10. 49602 
10.49558 
10.49515 
10.49471 



10,49428 
10.49384 
10*49541 
10.49197 
10-493 54 



10. 4921 1 
10.49167 
10. 491 24 
10.49081 
to. 49038 



to. 48995 
10.48951 
10. 48 90S 
10, 48865 

TO* 488^2 



Tangent* 



60 
59 
5* 
57 
5* 
5^ 



54 , 

53 

5* 

5' 

5<>1 



49 
4« 

47 
46 



43 
4* 

4« 
40 



39 
3* 

37 
36 

35 



34 
33 
32 

30 



29 
18 

27 
26 



*4 

13 

22 
21 
20 



i l > 
j8 

'7 
16 

'5 



14 
H 

11 
11 

10 



M 



7 1 Dcgm.y 
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Taei.k XIX, Loi/.iri think Sines, Tangents, and Secants. 
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i 
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T3. 5-963 
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10.48779 
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; 


9.49^7^ 
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*44 
644 
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1. 1-> 


9.^7-1—4 


6* 


-:.:niS 


r-.5<:f / ?4 


9,51164 


10.4IJ7J6 


S* 




i ' 


i. 49114*7 


9.97*0^-3 


jr. -119; 


10. ^S; 


9.51306 


IO.48694 


57 




■; 


<j«49" ji*j 


Oij7. , ?-r4'2 


Ul] 

611 


1-1, ^2196 


13. CCS47 


^5*349 


(3.4^651 


s* 




■'<■ 


0. 49 191 ■: 


r* . f;".i",C" 1 




f r-.'-^i"" 


t:. *-oS:S 


9- W)* 


10. 4SG08 
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"i-W^-J 


»*5T;*#5 -| j : 


6tj 


I?. 01;: 4 


i-$-;t>4 


9*^43S 


10.4^165 


54 




f 


V4V^j "J 


< t . 9-791 *K 


"7 
6n 


1^.012"^ 


11,50711 


t,. 51473 


10.4B52- 


S3 




ii 
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9^77*7'7 


ft b 


to*oi.;i* 


TO. 50692 


9.51510 


10. 43480 


5 Z 




9 


9. 4^46 '6 


9-^:7«r- 




* . - 1 2 1 6 


10. 5c6<3 


9-5*5^3 
9.51606 


TO, 43437 


5* 




1 

1 E 


1*491*3*1 


ll 4- 
641 
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6 39 
6 39 
6-S 


9-v777<r4 


|> .n;:;i 


to- 50615 


to. 48394 


ft 




9.494; v$ 


9-*)7775*i 1 


JO.CiliT 


10.50576 


9.5164! 


10-48352 


t 




12 


9. 49461-1 1 


9, 97766 91 A ^ 


10. 0*iJl(> 


1^.53533 


9.51691 


IO.4S3O9 




'i 


9.4950-^ 


|i.rsi3 5 


1^.505-^ 


9-S ( 7H 


IO.48266 


47 




14 




9, 97761 -ft 
9-»/T75^ 6 


v 7 

69 


10.^11^7 
1? .•-^141 


T3. r^4&r 


9.51776 
Q. P8T9 


Jo. 48224 
10.48181 


46 
45 




JO 


9*49615-4 


9 ■ "'77 v+"-1 




|0 .027^6 


le'nSj 


9, 51861 


13,4*139 


44 




17 


9-49 f "53"7 




9-9775 r "l 


1 


ID. 022 5^ 


10. ^-^346 


9.5x903 


10.48097 


43 




eH 


9.49691-9 


637 
637 
6*6 


9.97746-1 


1 


io.rii^4 


TO. ^03^8 


9.5194* 


10.48054 1 42 




r f > 


9.49730 1 


9-9774 I "9 


70 


la. cii;^ 


i--. «;oi7i 


9-5'9^» 


10.48012 


4* 




;t 


l-ilT^ '=■ 


6)6 

6*5 
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<M4 
632 

6 3 r 
631 

619 

62I 


9-97737'7 


7*- 
70 

7? 
75 


j n . 02 : 'j 2 


t m - vW 


9-^iou 


ic 47969 


-',: 




21 


9.49^6 4 


9 -97731" 5 


ir.u-.-266 


10. 5^194 


9- ^*C73 


10,47927 


?9 




11 


•-49*41*4 


9-977*9"! 


10,0^171 


1 r. C?T^fi 


9.52115 


to. 47$8 5 


38 




13 


9.49*81-5 


9-977i>; , i 


l^,CH7^ 


10. 5^11^ 


* 9-5**<* 


10.47343 


37 




'4 


9.499*0-4 


9. 9771^*9 


70 
70 

7^ 
7^ 
7^ 
70 
: 70 
70 
70 


i^.o2J7li 


n.c-oSo 


9.52200 


10.478^0 


3* 






9- 4995* 4 


9.9-7110-7 


!O.C2i v ; 


irr. 5^04: 


9.5*241 


TO.4775S 


35 




9. 49996- 3 


9.9771^5 


i'i. 02257 


T 0. 5 :**- 4 


0. <;ii^4 


10.47716 


54 




17 


9.50034-4 J 


9* 977^8 "3 


10.02292 


10*49966 


9-'i 2 3" t ' 


10.47674 


33 




*R 


9, 50071 *i 


9. 977^4' 1 


IO.Oll<>6 


1?. 4991^ 


9- 1-3^^ 


10,47632 


3 = 




29 


9,52*109-9 


9.97699*9 


ir. 02300 


11. 49S90 


9. 5&4TO 


to. 47^9° 


31 




5' 


9*50147 -4 
9.501S5-4 


9.97695 7 


1 r», 02 ^0*4 


io.49*!e;s 


9-5=4^ 


10.4754^ 


J3 




I 9- 97*9 r "4 


10.02309 


tr«49#lj 


9>^4?4 


10,475-6 


'•: 




3* 


9-5©2irr 


9,97687-2 


10.01313 


10.49777 


9-5 a 53C 


10,47464 


l8 




33 


9. 150160-7 


62S 


9. 976S3-0 


10.01317 


10.497^9 


9*52<;7B 


10. 47422 


17 




34 


9. 5029*1 -4 


9.97678*7 


7* 


ro.02321 


10. 497^1 


9. ^1620 


10.47380 


26 




3S 
3 6 


9. 501*6*0 


017 
6 2 & 

616 


9.97674-5 
9.97670-2 


71 
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to. 496H 


■j- <-'jtn 


TO, 47339 
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10, 01.330 


in. 49656 


9. ^1703 


JO.47297 
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32 


9. 1041 I'D 


6:5 
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614 
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9.97666-0 


71 
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10,49589 


9-5*745 


10,4725^ 
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*« 


9.50448-5 


9.97661*7 
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71 
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10.02318 


IO.49551 
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IO.47M3 
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39 
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9.97657-4 
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30-49514 


9.51819 


IO.47I7I 
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40 


9.50523-4 
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4* 


9.50560-8 
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7' 


10.0135:; 


10.49402 
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IO.47047 
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43 


9.50635*4 


; 9.97640*4 
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10,02360 


IO.49365 


9.52995 


10,47005 
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44 
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9.97636 'X 


7 1 


10.02364 


IO.49317 


9-53^7 


10,46963 
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45 


9.50709-9 
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9.9765 1 *8 
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?» 


ip-o2|68 


TO. 49190 


9.5307R 


10,4*9^^ 


T | 




46 


9.50747*1 


9- 97617-5 
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IO.49153 
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10.46^^0 
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47 
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619 
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71 
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IO.49H6 
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rD.46839 
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4* 


9,50821 -4 


9.97613-9 


7* 


10.02381 


IO.49179 


9,53101 


10.46798 
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9.97614*6 


7* 
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9.97610-3 
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7* 
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9.5^969-6 


9.97601-7 
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TO.0239K 


TO. 49O3O 


9.53368 
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J3 


9.51006*5 
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9- 97597 '4 


7- 
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9,53409 
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5+ 
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9. 97593 -j 


7- 
7i 
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56 
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9.97584-4 


10. 02416 
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9-53533 
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4 




57 
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9.97580-0 
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10.02420 
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9-53574 


IO.46426 


3 




5* 
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9-97575"7 
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to. 01424 
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9.53615: 


10,46385 
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g 
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9.97571-4 
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10.01429 


to. 48773 


9.53656 


IO.46344 
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7 1 


ro. 02433 


10.487^6 


9.53697 
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Table XIX. Logarithmic Sines* Tangents* and Secants* 


iq Degrees. 


M 


Sine. 


Uhii 00" 


l o-iuie. 


D, 


Secant. 


..o-itfeam- 


Talent. 
9.53697 


lio-ijing. 


00 


Q 


9. 51264-2 


611 


9* 97567-0 




— *-' 

10.0:1431 


10* 4K736 


10.46303 


I 


9.51300-9 


611 
611 


9. 9756* *7 


. - 


10.014*7 


10.4K699 


9.5373** 


10.461k* 


W 


i 


9.51337-5 


9- 9755 s *3 


73 


10.02441 


10.48662 


9-537;9 


10,46121 


1* 


3 


9-5 I 374'i 


610 
609 

609 
608 


9-975S39 


tl 


10+ 02446 


10,4^616 


9*5^-^ 


10.46180 


W 


; 4 


9.51410*7 


9 -97549 6 


H 


10.02450 


10.485B9 


1 9*53* 61 


10.46 r £9 


5* 


J, 

6 


9.51447'* 


9*9754° ■* 


73 
73 


10,^4" 


10*485^ 


9.C 3 .1'2 


10, 46094 


54 


9-S I 4^3"7 


10.01459 


10*4^5 j 6 


9*53943 


10.4^*057 


7 


9*51520'* 


60S 


9*97536-5 


73 


10*01464 


10*43480 


9-539^4 


10*46016 


Si 


S 


9*51554-6 


607 
607 
6g6 

60.5 

605 

604 

604 

603 ! 

603 

602 

6or 

6c 1 


9-9753* 1 ' 


7i 


EQ- O246S 


10*43443 


9.54015 


10,45975 


5* 


9 


9.51593*0 


9.97527-7 


73 


jo. 02472 


10.48407 


9.54065 


10.45935 


v 


IO 


9.5162134 


9.9751^*3 


73 


IO.OI477 


10,48371 


9.54106 


id. 45*94 


49 


li 


9.51665-7 


9.975189 


10.0148t 


^.483*4 


9*54147 


10*45^53 


11 


9.51701 "O 


9*975H"5 


7i 


10*02485 


io. 48198 


9,541*7 


10*45*13 


4* 


-3 


0. 5173S -2 


9*97510-1 


73 


10.02490 


10.48:61 


9.54228 


10*45772 


47 


'4 


9> 5W4* 5 


9-975^-7 


73 


10*02494 


10.48226 


9. 54269 


10.45731 


#* 


16 


9. 51810*7 


9.97501-3 


73 
73 


10. 02499 


10.4*3189 


9- 543C9 


10*456^1 


4J 
44 


9.51*46-8 


9.97496-9 


10. 01503 


10.48153 


9,54350 


10. 4-^0 50 


i7 


9*51882-9 


9*97491-5 


?4 


10* 01528 


10.48117 


9.54390 


10.45610 


4^ 


if 


9.51919-0 


9*97433 *o 


■■4 


ro. 01512 


10*48081 


9*5443* 


10.45569 


41 


19 


9»js$5£- x 


9*97483-6 


74 


10. 02^1 6 


10, 48045 


9-54471 


10.45529 


4* 


20 


9.51991-1 


600 


9.97479-2 


*4 
74 

74 
74 
74 
74 
74 


10.0252 r 


10- 4800 9 


9.54511 


10.454^8 


4& 


II 


9. 51017' 1 


9,97474 -a 


10. 02525 


10.47973 


9*5455* 


10.45448 


39 


23 


9. 51063- r 


599 
599 

598 

597 
596 
596 
$9$ 
595 
594 
594 
5?3 
593 
592 

59 1 


9-9747&'3 


10.02530 


10.47937 


9-54193 


io, 45407 


3* 


*3 


9.52099-0 


9, 97465 ■ 9 


10,02534 


10,47901 


9,541.33 


10.453^7 


V 


*4 


9.51134-9 


9.97461-4 


10.02539 


10*47865 


9*54^73 


10.45327 


16 


*■; 


Q- 52170*7 


9*97457*° 


10. 0254? 


10*47829 


9-547M 


10.451^6 


fj 


26 


9.52206*6 


9*9745* '5 


10.02^47 


1-47793 


9* 54754 , 


10. 45146 


34 


** 


1 9-5 11 4**4 


9.97448"! 


74 


10. 02552 


so, 477*8 


9*54794 


10.45106 


H 


»s 


9.51.27&-1 


9-97443^ 


74 


10.02556 


10.47722 


9-54^35 , 


10.45165 


3 = 


2 9 


9.523138 


9-97439*: 


74 


< . .■ ' i ■ r 


10.47686 


9-54*75 


10.45115 


ll 


30 


■ 9*5*349*5 


9- 97434 J 7 


74 


lo-oi ;^5 


10. 47650 


9-54^5 


10,45^85 


ja 


3' 


9-5 i 3 8i 5 * 


9.97430*2 


10. C157-T 


10.47615 


9-54955 


to. 4504^ 


19 


3* 


9. 51410-8 


9- 974*5 '7 





10.02574 


10.47579 


9-54995 


10*45^05 


tt 


33 


9*5H5 6 '4 


9*97411-2 


■ 


lo. 01^79 


10.47544 


9* 55*35 


so* 44965 


17 


34 


9, 52492 *o 


9-974- 6 *7 


I! 1 


IQ.OIC^ 


10. 47508 


9-55 c 75 


I-. 44935 


i6 


15 


g-^as 1 ?^ 


9 974^*2 


75 


IO. 01^8 


"* 47473 


9- ^i'5 


I0.448S5 


1^ 


36 


9.51563-0 


9* 97407 7 


10.02591 


Je-47417 


9-55 x 55 


10*44345 


H 


3? 


9.51598*4 


9*97403-2 


75 


10^01^07 


10.474m 


9-55 J 95 


10.44^05 


*3 


3* 


9. 51635*9 


59 1 
59° 
590 

5S9 

589 
53S 
588 

5»7 
i S3? 

586 
586 

£l 

$84 

583 

5** 
jS< 

580 


9-97398-7 


f 3 


IO. 01601 


10*47366 


g. 55235 


10.44765 


12 


39 


9.52669-; 


9*97394*2 


75 


1O.01606 


10, 4731 1 


9*55^75 


10.44725 


IF 


40 


9*5*7^4'6 


9.97^0*7 


75 
75 


10. 02610 


10.4719? 


^5^3H 


io.446^c 


10 


4' 


9* 51740-0 


9-973*5'* 


10.0161 ; 


ro. 47160 


9*55355 


10.44645 


-9 


4* 


9,52775'^ 


9.97380-7 


75 


10.01619 


10*47113 


9*55395 


10.44605 


IX 


43 


9, 518 10* 5 
9-51845*8 


9-9737^'! 


75 


10.02624 


10,47189 


9-55434 


10.44^66 


17 


44 


9.97371-6 


-', 


10. 01628 


10,47154 


9' 5 5474 


10.44516 


16 


45 
46 


9* 5i8Sr *q 
9. 52916 "j 


9'97l67'i 


7 Q 
76 

76 


10.02631 


to. 471I q 


9-555 ( 4 


10.444^* 


y 


9.97362-5 


10*01637 


10. 470S4 


9-55554 


10.4444'j 


14 


4 2 

4* 


7* 5i95 r '3 
9*52986-4 


1 9-9735 3 * 


"6 


10.02642 


10. 47049 


9-55593 


10*44407 


13 


9 -97353 '5 


56 


10. 02647 


10. 47014 


9-55633 


10,44367 


12 


41 


9*53021*5 


9 9714^ , 9 + : 


Tfl 


10*01651 


10.4*979 


9-55*73 


10.44317 


11 


50 


9*53056'^ 


9- 97W "4 


76 
-6 


10.02656 


ic. 46944 


9. $57ti 


10.44188 


ro 


5' 


9.53091-5 


9*97339"-* 


10. 02660 


10*469^^1 


9*5575^ 


10.44248 


9 ! 


5* 


9.53126*5 


9-97335'* 


~6 


TO, O2665 


10*46874 


9-55791 


10.44109 


8 


51 


9*53161-4 


9*9733°"7 


76 
76 
76 

76 
-6 


ic. o^<>6g 


10.46839 


9-55 3 3* 


10*44169 


; 7 


54 


9*53*96*1 


9*97326-1 


ro. 01674 
10.0267s 


10*46304 


9*55870 


10. 44130 


6 


5t 

SO 


9.5*131-1 


'•1- QT !'ii -5 


10.467^9 


9*5C9io 


ro. 44&9o 


J 


9*53166 1 


9.973169 


io* oit>8; 


10,40734 


9*55949 


10.44051 


4 


57 


9-5U°o*9 


9*973t2'4 


10.016SS 


10.4669c) 


9*559^9 


10.44011 


3 


S* 


9- 51355-7 


9*97307-8 


76 


10 ,02692 


io. 46664 


9.56018 


10.43972 


2 


59 


9*5337°'4 


579 


9. 9730^*2 

•f.Q7l4?>-6 


10*02697 


10* 46 6 30 


9*56067. 


10.43933 


1 


60 


9* 5H^ - 


I0.02"?0T 


10.46591; 


9. c6lOT 


to. 4^93 



H 


M 


Ca-Jitie» 




Sine* 


Co-fecaii*. 


Sccjmt. 


Co-tiirijT^ 


T^n^ent 






1< 


1 Dcgrcei* 
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Table XI NT. Logarithmic Sines, Tangents, and Secants, 



10 Degree*, 



M 



5 7 

40 



46 
47 
48 
49 



£7 

i< 

59 
ho 

M 



Sin* 



Uitfic 



9 5J4°S- 
9 53419 '9 
9 -53474*5 
9* 515*9 * z 
9*51543 * 
9-5?57*M 

9-53*'* , 9 
9*51*^7 '4 
9.536^1 -S 

9-537^3 

9- ^m^"? 



9*53*194 

9*<38nH 
9*5388**0 



9-539> 6 ^ 
9.53990-7 
9.54024-9 

9- 54° 59^ 
0- (4091 -r 



9.541*7 1 

9< 54*95*3 
9-54*»9'? 

9- 54z*r- 



9,54*97*1 
9. 541^1 -n 

9,54364*9 
9- 54198 '7 
9.^4411*^ 



9,54466*1 
9.5450^*0 
9-S45H^ 

9>54>G7'4 
9. $4601 "i 



9- 54^4 "7 
9- J466S-3 

» T 54701 '9 
9- 54735*4 
9. HT6**n 



9.54802-4 

9.54SU9 
9.54869-3 
9,54901-7 
9-5493 6 ' Q 



9- 549*9 1 
9 ■ 550^ -6 

9- 5 503 5 '9 
9*55069-1 

9- 55*0**4 



9.55135-6 
9.55168-7 

9-55201*8 
9.55214*9 

0- HCifS T 



9*55^' ° 
9*551M* T 
9.55167-0 
9. 51; 400-0 
9, 5^4.?a -n 
Co-fine. 



57* 
5W 
577 
577 
576 

576 

57S 

574 
574 
573 
573 
571 
57* 
571 
571 
57<> 

570 
569 

5 fi 7 
cftti 

566 

5^5 
564 
564 

5&i 

561 
561 
l*z 

S** 

559 

558 
557 
557 
556 
556 
S5S 
555 
S54 
554 
553 
553 
55* 
551 
55* 
55' 
55* 
550 
55^ 
549 
549 



Ohm 



9 97*98 6 

9. 97194 'a 
9.97187-4 

9-97i*4 "8 
9, 97280 ■ 2 

9-97^75^ 



9. 97*70 '9 
9.97166*3 

9-97*61*7 
9.97257-0 
9.97*51*4 



9.97*47*8 
9'97*4l"i 
9- 97*3* '5 
9-97*33"* 
9»97»*9'' 



9-97*i4'5 
9. 9^119-8 

9-*)7nr* 
9-97M^-t 
9.97105 -H 



9. 97101 *t 
9*97196*4 
9.97I9**7 

9. 97187 "0 



^■971*7-6 

q- 97172 '9 
q. 9716R'* 

^-97"6?'t 
9. 97H.R ■* 



q. 97154*0 
9-97149^ 
9*97144'* 
9*97t39-8 
9.97-35-* 



9.97130-1 

9*97t*5" 6 
9,971*0*8 
9.97116-1 
9'97*"'1 



9.97106 *6 
9- 97101 -8 
9. 97097 o 
9.97091 ■; 
9. 97087 '4 



9.970^ "7 
9.97077-9 
9.97071-1 

9*97^3-3 
9. 97063-5 



9,97058-6 
9. 97053 *8 
9,97049-0 
9,97044*2 
9-9703.^4 



9-9'^U^ 
9- 97^=9 '7 
9.97014*0 
9. 97010 *o 
0. 9701 ;-i 

Sine, 



D. 



S<Tit»L 



IO. 01701 

lo. r2;o6 
10.01711 
10,01715 

10. 01710 
10. 01724 



10. 01719 
10.01734 
10.0173^ 
10.02741 
1 -5.01748 



10.0.1751 
10,02757 
10.02762 
10.02766 
10.02771 



1^.02776 
t*. 027S0 
jo. 02785 
10. c^79o 
in. 017*14 



10. 01790 
10.01804 
10. CiRiS 
10. tiSi ; 
lo.nHi^ 



ID. OlSl; 
10.02^17 

in. ci^jl 
in. 01857 
lo. 01R41 



IO, O1846 
IO.01IS51 

10,028 sr; 

TO. O2S60 

10, 02&65 



r,o. 01870 
to, 01874 
ro. 01879 
10* 01884 

TO. C2&&Q 



to, 02893 
10.07898 
10,0290^ 
10, 01 90S 
ro. 029 1 \ 



17.02917 
10.02911 
10,02917 
10.01931 
10.01917 



10. 01^41 
10*0194$ 

to. 01951 
10.0195^ 

IO. 01q6l 



IO, 019^^ 
10. oi97n 
tO. 01975 
to. 01980 
le, 019E5 
CoJ"ecarn. 



69 Degrees. 



Cv-Gri'it. 



0,46595 
0,46^60 
0.46515 
0, 4649 1 
o. 46454 
o. 46411 



0.46387 

* 4*353 

0,46318 
0. 46284 
o, 46249 



0.461*5 
0,4* 1 Si 
0, 46146 
0.46112 

o, 460 78 



0. 46043 
0. 46009 

0-4H975 
c 45941 

0.45957 



0.4**73 

-45S39 

0.45*05 

0.45771 
o- 4*7*7 



0.45^3 
0.45669 
n. 45635 
0.45601 
a 4*5*7 



3-455*4 
0.45500 
o. 45466 
°- 4543 J 

°:4VW, 



c* 45365 
0.4 -.331 

0.45198 
0.45165 
o,45£ii 



0,4519s 
0.45164 
0.45131 
j. 45097 

o. 45064 



0,45031 

0.44997 
0,44964 
o, 44*) 3 1 

o. 448 9S 



44K64 

44^31 

o. 4479 S 

0.44765 

44Tji 



o. 44699 
o. 44666 

0.44633 

o. 44600 
o, 44^67 



Tin-rent, 



9.56107 
9, 56146 
9. 56185 

9* 56114 

9- 5 6l6 4 

9, 56103 



9. 56342 
9*5 6 ?!i 
9. 564W 
9, 56459 

9. 5^49 B 



9*5 6 537 
9. 56576 

9.56615 

9* 5 f & 54 
9. 56691 



9-5&331 

9,567:1 
9. 56Sto 
9. 56849 
9, 565s 7 



9. 56916 
9. 56965 

-9* $7004 
9.57042 

9- 570S1 



9-571*0 
9'57t5B 
9,57197 

9- 57*35 
9- 57' 74 



9-5;}i* 
9*5735* 
9- 573»9 
9. 57428 
9. t,7*&6 



9. 575^4 
9-57543 
9.57581 
9.57619 
9- S76<;S 



9. 57*9* 
9- <!7734 
9-57771 
9. 57S10 
9. 0849 



9- 57^7 
9,57915 

9- 579^3 
9, 5800 j 
9* ^3oi9 



9. 5IJ077 

9.5S115 
9.58153 
9. 5S191 
9- 5 8 *_ x O_ 
9,58167 
9- 5 3 P4 
9,5^341 
9. egjgs 
g. -J4i£ 
ffi-tanf. 



Co«Ung. 



O.43893 
0.43854 
0,43819 
J. 43776 
O.43736 
o, 41697 



O.4365S 
o, 43619 
a 43 5S0 
a 43541 

o-435°* 



0,43463 

0.43414 
0.433S5 

Qw 45346 

°* 433 Cl 7 



0.4326^ 

0.43229 
0,43190 

0.43151 
o-43"l 



a 43074 

o, 43035 
o. 42996 

0,41953 

0. 4191*5 



O.418&0 
o. 41842 
a 42803 
0.41765 
0.41716 



0.41688 
o^ 42 649 

3. 426H 
0.4*572 

^4^534 



o. 41496 
0.41457 
0.4^419 
0.42381 
0.4*14* 



42304 
0,42266 

o, 4121JJ 
o, 4 2 1 9 n 

J. 41 ' Z T 



o, 41 1 1 3 
0.4107^ 
0.41037 
0.41999 
0,41961 



0,41913 

0.41885 
0.41847 
0.41809 

0, 41771 

s-4'733 
o. 41696 
o, 41658 
o. 41630 

? - 4. 1 s S 2 

1 nttmivt. 



M 

$0 
59 
5« 

S l 
5 6 

55 



54 
53 
5* 

5 1 

il 

49 

4S 
47 
46 

45 



44 
43 
4* 

41 

40 



39 
3» 

5' 



34 

33 
3» 
31 

3° I 



19 

2g 

*7 

261 
as 



*4 

22 
£1 

20 



19 

tS 

'7 
16 

r 5 

13 
r; 
1 1 
10 

9 

3 

6 
5 

4 
3 
2 
I 
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Table XXX. Logarithmic Sines, Tangents, and Sc cant 


u 






ZI 


Degrees. 






.V] 


Sjfit. 


Diffioo" 


Co-] me. 


D. 


bcCiUU, 


Co-lCttrK. 


Tangent* 


Co-^Lang, 


li 


o 


9- 5543 2 '9 


543 
548 


*9- 97°' 5 '* 


Si 


10. 0298 s 


to. 44567 


9.5*4** 


10.4158^ 


(10 


I 


9- ,554*5 ' 8 


9, 97010 -3 


8l 


10. 02990 


to. 44534 


9- 5*455 


10,41545 


59 


2 


9.5549S7 


9, 97005 '5 


8l 
8l 


10.01991' 


1 a 44501 


9. 58493 


10,41507 


5* 


3 


9-55SJ*"5 


1 547 


9. 97000 "6 


10. 01999 


10.44468 


9- 5*53 * 


10,41469 


57 


4 


9-555 6 4'3 


547 
54* 

54$ 


9.96995-7 


St 


10. 03004 


10.44436 


9. 5B569 


10,41431 


5" 


5 


9- 55597^ 


9,96990-9 


Bi 

Si 
St 
Si 


10. 030011 


10. 44*01 


9, :-,:--, 


10,41394 


55 
54 


6 


9> 55**9 J 9 


9. 969^6 'D 


to. 03014 


10.44373 


9. 5U644 


10,41356 


7 


9. 55662 ■& 


545 


9. 969SU "1 


10. 03019 


10.44337 


9.58681 


10,41319 


5^ 


8 


*55**Jf # 3 


545 


9» 96976 "2 


10.03014 


10.44305 


9. 587 1 9 


10.41281 


5* 


9 


9.55718-0 


544 


9.96971*4 


3i 
Si 

81 
81 
81 
Si 

8* 


to, 03029 


ia. 44172 


9- S s 757 


10.41243 


5* 


IO 


9, 55760-6 


544 
543 


9- 96966 -5 


10. 03034 


to. 44239 


1 9* 5^7^4 


10. 41*06 


5 o 
49 


it 


9 5579 V* 


9, 96961 r 6 


10. 0305 B 


to. 44207 


9. U8ji 


in. 41168 


iZ 


9,5582^8 


543 


9,96956-7 


10. 03043 


10.44174 


9. 5BB69 


10.41131 


48 1 


M 


9-55*53-3 


541 


9-96951-8 


io» 0304B 


10. 44142 


9. 58907 


10.41093 


47 


14 


9.55890-9 


54* 


9, 96946 -9 


TO. O3O53 


10.44109 


9- 5*944 


10.41056 


46 


16 


9- 559*3 '4 


54* 
54i 


9. 96942 '0 


10. 03058 ! 
to. 03062 


10, 44077 


9, ^8981 


.10.41019 


4S_ 
44 


9- 55955 '* i 
9< 5$V™ "3 


9.96937 


to, 44041 


.'.. ?V'"I 


10. 409S1 


*7 


54i 


9. 96932 -t 


Si 


TO. O3068 


T 0. 44O 1 1 


9* 59056 


10. 40944 


4! 


if 


9. 56010 7 


540 


9.96927-1 


81 
Si 


10. 03073 

10. 03078 


10, 43979 


9. 59094 


10,40906 


4: 


I? 


9- 560*3 *1 


54° 


9.96911-3 


10.43947 


9, 591.1 


TO. 40S69 


41 


IO 


9. 560S; -5 


539 
539 
53* 
S3* 


9. 9**j.iVi_ 

9.9691^ 4 


8* 

8s 

$1 


TO. O30B3 


10.43915 


9. 5916^ 


I O. 408 1 1 


40^ 
39 


£1 


9. 561 17 8 


10,03088 


10,43*81 


9. 59205 


10.407^5 


1} 


9. 561 50 -i 


9.96907-5 


10, 03093 


io. 43850 


9.59141 


IO.40757 


3^ 


*3 


9. 56181 '4 


9. 96901 *j 


10,03097 


10.43818 


9. 59280 


TO. 4O71O 


37 


*4 


9, 56114*6 


537 


9, 96897 6 


8* 

$2 

83 


10.03102 


10.43785 


9.59317 


10. 4^63} 


3** 


25 


9. 56146 -8 


537 
535 
536 
53 6 


9.96892 - 6 


to. 03107 

IO. 031 12 


10.43753 


9-59IH 


1 o. 40646 


35 


z6 


9,56179*0 


9.96^77 


10.43721 


9.5^391 


10.40609 


3+ 


27 


9.563 its 


9. 96881 -7 


a 3 

Sj 
S] 

*1 
83 

83 
83 
8] 
S3 

!' 

83 
84 

84. 

84 

84 

B 4 
84 
84 

! 4 
84 

84 

84 

84 

84 
^5 

M 

8 s 
85 

85 
85 


TO. 03117 


Jo. 43689 


9,59419 


10,40571 


33 


23 


9>5 6 343"3 


9. 96877 7 


TO. O3I2I 


10.43657 


9, 59466 


10.40534 


3 1 


*9 


9-5 6 375"S 


535 


9.96871*8 


to. 03127 


10,43615 


9- 595°1 


TO. 40497 


3 1 


1° 


9-5^407^ 


535 
534 


9-96867*8 


10.03131 


10,435151 


9* S954^ 


10, 404 6r> 


19 


31- 


9. 56439 "6 


9. 96^62 -S 


10.03137 


10. 43560 


9- 59577 


10.40423 


3 2 


9. 1:6471 -6 


514 


9,96857*8 


10.03141 


10.4351S 


9. 59614 


10. 40386 


28 ' 


33 


9. 56503 *& 


533 


9.96852-8 


10. 03147 


10. 43496 


9. 5965T 


10.40349 


27 


34 


9.56535*6 


533 


9* 9*347 '9 


10,03151 


10,43464 


9, 596^^ 


jo. 40312 


26 


35 
36 


9,56567*6 


53* 

1 53* 


9. 96841 -9 


10.031^7 


10.43431 


9.5972^ 


10. 401 7 5 


*5 


9.56599*5 


9- 9^37 9 


10. 03162 


10,43401 


9.59762 


10,40238 


24 


11 


9.56631-4 


53T 


9. 96832 *9 


10.03167 


10.43369 


9. 59799 


10. 40201 


*3 


Si 


9. 56663 -2 


53 r 


9, 968 17 -8 


10.03171 


10.43337 


9-59835 


to. 40165 


21 


39 


9.56695*1 


53 1 


9. 96821 -$ 


10.03177 


10.43305 


9.59872 


10.40128 


21 


40 


9, 567x6 "9 


53° 
53° 


9,96817-8 


10.03182 


10,43173 


9. 59909 


10,4.0091 


20 


4 1 


9.567587 


9. 96812 S 


10. 03187 


10. 43141 


9. 59946 


10.40054 


19 


41 


9- 56790 -4 


519 


9. 96807 -8 


fo. 03191 


TO. 43110 


9. 59983 


10.40017 


iS 


43 


9. 56811 'i 


5 2 9 

5*3 ; 

518 
5*7 


9, 96801 7 


10. 03 T 97 


10,4317*! 


9. 60019 


TO. 39981 


17 


44 


9- 5 6a 53 "9 


9-9*797*7 


¥0. OJlOl 


T '. 4? 1 -J.'! 


9. 60056 


10. 39944 


16 


45 

4- 


9. 56BB5 -6 


9. 96792 7 


TO. O3I07 


IO-431J4 


9.60093 


10. 39907 


-5 
13 


9- 3*9*7** 
9* 56943 *8 


9.96787-6 
9, 96781 *6 


10. 03211 
10. 03217 


10,43083 
I0.4305t 


'.>. 60130 
9, 60166 


10. 39870 
10. 39S34 


4* 


9, 56980 *4 


$1 l 
526 

516 

5*5 


9.96777*5 


IO.O3222 


IO. 43OIO 


9. 60103 


to. 39797 


T2 


43 


9. 57011 -a 


9-9 6 77* "5 


TO*0322S 


10,429^8 


9* 60140 


to* 39760 


11 


53 


q< <704r' : 


9. 96767 *4 


10,03233 


to. 429 e6^ 


9. 60176 


10,39714 


10 


$1 


9, 57075-1 


9,96761 4 


10. 03238 


10. 4292^ 


9,60313 


10,39687 


9 


1* 

53 


9. 57106 '6 


$*$ 


9. 96757 *J 


10.03243 


10.41^9* 


9, 60349 


10.39651 


8 


9, 57118*0 


5H ; 


9, 96752*2 


to. 03148 


to, 42$62 


9. C0386 


ro. 396^4 


7 


$4 


i- 571^9-5 


524 


9,96747-1 


T 0.03251 


10. 42331 


if. 60422 


to. 39573 


6 


56 


9, ^7200 -9 


5 1 } 
5*3 


9. 9674a *f 


to. 3 1 5S 


10.42790 


9. 6o#H9 


TO.Jj?4T 


5 


9' 57 2 3*'3 


9. 96737 -0 


10. 03263 


10.42768 


y.6c 4 95 


10.39505 
10. 39468 


4 


57 


9, $71634 


5 2 3 


9.96731-9 


tr* F 03168 


10.417^ 


9,605^1 


3 




9, 57*95 *° 


5** 


9. 96716 -8 


10, 03273 
10*03178 


10.41705 


9. 60568 
9. 60605 


10.39431 


i 


9, 57316-3 


512 


9. 96721 -7 


to. 4*674 


i°-3939S 


1 


9' ^Wtt** 5 


5- 1 


q. 96716 -6 


10.031^3 


10. 42642 


9- 6064 T 


J?, 393^9 





Co~fitte. 




Sine, 


Co-fecint. 


Secant, 


Co-ianj^ 


Twtgetit, 


fa 






63 


Degrees. 
















K 


. 
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Taile XIX* LagiTrthiiuc Skiti, Tangents, ami Secant 



;j Degrees 



]— 



M 



6 

10 



l : 
1 1 



a. 

*j 

24 

ii 
16 

17 
1? 
=9 

31 

3* 
ft 
34 

u 



3* 

I? 

4° 



4' 

4i 
43 
44 
45 



46 

47 
48 

49 

5° 



5* 
tt 

H 

J5 
56 

s l 

s» 

60 



r, . . 



9. ;7S«^S 
9.: _ 4* rs 
9.5-4-1-2 

9.5-4 — "4 



9- f ^'44 '7 
9. 5»« - **fc 
g . f *6*« **J 

9,*7^6<*q 



9, 5~6<*g "9 
9-5"P"V 



■; 5" 3; 4 5 

9,57*3-, -3 
9.570*6-1 



9»*8. "5 -5 
9. c?0*;9 -i 
9. 5^^69-9 

9. 5X111 "i 



9.CJ161 *S 
9.58192*4 
9.5^111 -9 

q. {8284-0 



9. jjSjH'S 
9,58544*0 

9-5*175*4 
9.58405-8 
9,«f*4t6*i 



9. ^8466 '5 
9-5849*'* 
9- 5*5*7** 
9. 585^*4 
9-^F87*7 



9.58617*9 
9*53648*2 
9.58678*3 
9* 58708 --j 
9^8738-6 



9. 53768 -8 

9.^8798*9 
9.588*3-9 

9*5**59'° 
9.58889*0 



9*53919-0 

9.58948-9 
9.58978-9 
9. 59008 -8 
9. 50018 *7 



7- !,y" 6S ■ ft 

9.59098-4 

9.59118-2 
9-59t<;S'o 
9. 5^187-8 



M 



Co-fine. 



I 



CfirT. 



5:1 

520 

5*- 
S-"9 
5*9 

5*9 
riS 
til 

5*7 
^.7 
516 

5t* 

516 
51; 
51; 
5»4 
514 
5*1 
5*3 
5'J 
5" 

5 T * 
en 
511 

5" 
510 

•jia 
f«9 

5 "9 
509 
508 

508 
5°7 

506 

5,6 

505 

5 n 4 
504 

503 
503 
503 
501 
5°* 

5°' 
5m 
5 of 
500 
500 

499 
499 
499 
498 
498 

497 
497 
497 
496 



l *»-»] nc ■ 



M 7 !»>-(* 
S*>7f t "5 

967=6-4 

g6-ei- j 
9*696- 1 

qV>9TV 



9- fl»>ftl5 + 

9.9*6*4*)- 3 

9 -O^ 7 5 ■* 
9,9 V* -->■*> 
9.q666;»3 



q, 91660-1 
i>.di t j6^5*c 
9* 96647* q 

9-S**-44"7 
<j.t;66;*)* - 



<j.V ,, 634*4 
c 9^6;<j -i 

9. r/6lS"8 



9.96*'': v 
9,0/16^5 
9.9559s 1 
9-96:91 
9.q6sS- 



9.965$; -4 
0.9657" 1 
9.96571-0 
9.96566-8 
9. 96561-5 



9.965563 
9.96551 «i 
9. 96545 -8 
9.96540*6 



9-g6r,3o-r 
9.96514*8 
9.96*19*5 

9.96514-3 
9.06509 'O 



9.96503-7 

9. 96493 '4 
9.96493*1 

9.96487-9 
9.96481*6 



9-9<-477"3 
9.96471-0 
9. 9646b '6 
9,96461 1 
9. 96456-0 



9.96450-7 
9.96445*4 
9.96440 *o 
9,96434-7 
9.96419*4 



9* 96424-0 
9.96418-7 

9-9 6 4'.V3 
9,96408*0 
9,96401-6 



Sir 



•s>ft]i99 

7, "3*^4 
:, 03279 
*.*ir4 



*-;*'4 

-^J^9 
*^j1-*4 



0.73:4.; 



.c^ft6 

%^3^"' 

7.03776 

-*.-^*6 



3,e*fi9* 

^3197 
0.^47.2 

o.C34^7 
0.734.1 



^.73418 

0.03411 

^■^34*8 
o. 0343 3 
0^03438 



0.03444 
0,03449 
0.03454 
o, 03459 
0. 0*465 



o. 01470 
0.034-5 
0.03480 
o. 03486 
0.034*1 



0.03496 
0.01501 
0.03507 
0.03512 
0.03517 



0,03513 
o. 0352B 

o-°3S J3 
0.03539 
0.03544 



0-03549 

0,05560 
0,03565 
0,0157^ 



o. 03576 
o. 03581 

O.Q3587 

0,03591 
0,035^7 



Co-fec;int. 
67 Degrees* 



OHfe*: J rrt. 



C. 41641 
0,416(1 
0.4ir,Sj 

3*4-549 
C*4ir;i^ 
-,4ij?6 



j. 414^ 
.-.414H 

0.41362 
0.4^31 



,.41300 
ci. 41169 

r-r.4Z! 3 S 
3.4IIO7 
3.4IT76 



^■4-U5 

0.411 1 5 
0.41084 
0.41753 
0.4:712 



0.41991 
0.41961 
o,4r937 

O.4TS60 



:- 4i?-S 
o-4Tgc8 
0.41777 
o*4i747 
0.41716 



0.41686 
0.41655 
o . 4 [ 61 5 
0,41594 
41 564 



0.41533 
0.41503 

0*4*473 
0,41443 

0.41412 



0,41381 

o-4«3S-- 
0.413" 
0,41191 

0,41261 



0*41231 
0*41x01 
0*41171 
0,41141 
0.41111 



0.410S1 
0*41051 

0*41021 
0.40991 
0.40961 



3,40931 
0.40901 
0.40P72 
0,40841 
0.40S11 



Secant. 



T*ingent* 



7 . J ■ .; 1 
9. 60677 
9,6^714 
9. fi;:to 
9-6-7-16 
9-60S13 



9.60^59 
9, 6o*?95 
9-63o;f 
9, 6^967 
q.*Srco4 



9.6 

0.6 
9-6 



9*6 
9.6 

9.6 
9-6 
9.6 



9.6 
9,6 
,.6 
,.8 



9. ft 
,.6 
9.6 
9-6 
«.ft 



,.6 

9-« 
9 .6 
9.6 
,.« 



1 ii 
1S4 



*5* 

191 

:64 



4O0 
436 

47* 
5C8 
^44 



^79 
615 
651 
687 
71*- 



7& 
794 
*30 
865 
901 



9.61936 
9.6197". 
9. 62008 
9* 62043 
9, 62079 



9, 62 1 1 4 
9. 6x150 
9. 61185 
9. 62221 

9. 611^6 



9.61191 
9.61317 
9 .ftz ?6i 
9*61398 
9- fi M33 



9. 61468 
9.62504 
9^*2539 
9.62574 
9. 61609 



9. 61645 
9. 616S0 
9. 62715 
9.62750 
9. 61785 



Co-tan %. 



Co-la.ng. 



O.39359 
0.39U3 
o> 391S6 
0, 39150 
o,3«;iS14 
0^9177 



o- 3 9 141 
o. 3910*; 
0.39769 
o., 3 9o;3 
0.58006 



0.38960 
o. 3S*>»4 
o, 3 ^S88 
o.3S8r,i 
o.lS8ff6 



o. 38780 
0-38744 
o. 38708 
0.3S672 

0.-18636 



o. 3^603 
0.38564 
o. 38528 
o. 3849a 
Q*jl4S< 



a. 3 84*< 

0.33385 
0.38349 
0.38313 

c. 38278 



0.38241 
0.38206 
0*38170 
0.38135 
"■- 38099 



o. 38064 
o. 38018 

°- 37991 

0-37957 
0.37*5*1 



o, 37886 
o. 37850 

0.37815 

o. 37779 
o- 37744 



0.37708 
0.37^73 
0*3763^ 
0-37601 

o» |7^f 



°-3753i 
o. J749 6 
0.37461 
0.374*6 
p» 3739' 



37355 
373«> 
37*8s 

37*5° 
372t5 



Tangent, 



M 



49 

ii 
+4 
43 
4^ 
41 
4A 



3 

16 
11 
34 

33 

31 

3" 



19 
28 
27 
16 

H 
*3 
kt 
ti 
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Table XIX. Logarithmic Sims, Tangents, an J Secants. 



53 Deagccs. 



6 

7 
8 

9 
Jo 



11 
U 

J4 

*5 



1*7 

*9 
20 



*4 
*5 



26 
17 
1* 

*9 
30 



3i 

33 
54 
It 

3* 
37 
33 
39 
40 



41 
4* 
43 
44 

45 



46 
47 
4S 
49 
5° 



5* 

54 
55 



P 

59 
60 



bine. 



9*59i»7'« 
59217-6 

59*47*3 
59277-0 
59306-7 
59"n6'T 



59365-9 
59395 '5 
594^5" T 
59454' 7 

59484 '2 



595*3*7 
5954ra 
5957^-7 
59602*1 
59631 -< 



59660 -9 
59690-3 
5-9719-6 
59749 '0 
5977S'? 



$9107*5 

59836 *8 

59866-0 
59895-2 
59924 4 



59953*6 
5998* '7 
6ooii'S 

60 ' 4 .-' *9 
60070-0 



60099 "o 
60128-0 
60157 -o 
60186 -o 
601 r 5 o 
60243*9 
60272-8 
60301*7 
60330*5 
603^9*4 



60388 -2 
60417 "O 
60445-7 
60474-5 

60503 *1 



6053 t-g 
60560-6 
60539*2 
6ofi 1 7 *9 
60646 ■ 5 



60675M 
60703*6 
60731 -a 
60760-7 
60789-3 



60S 1 7 ■ 7 
60846 *t 
60874-5 
60902 -9 
60931 ,3 
Coffin e. 



DitTic 



49^ 
495 
495 
495 
494 
494 
493 
493 
493 
492 
492 

49 1 
49i 
49- 
490 
490 

4*9 
489 

n 

48* 

4*7 
4« 7 

4*7 
4*6 
486 

485 
4S5 
485 
484 
484 

484 
483 
4S3 
482 
4S2 
482 
481 
481 
4S1 
480 
480 
479 
479 
479 
478 
473 
478 
477 
477 
476 

476 
476 
475 
475 
474 

474 
474 
473 
473 



Co-line. 



9* 96402 ■ 6 
9.96397-2 
9,96391*9 
9.96386*5 
9.96381 'l 
9*9**75*7 



g. 963 70 -4 
9.96365-0 
9.96359-6 
9.96354-2 
q* 96 348' S 



9,96343*4 

9-9*137 *9 
9.96532*5 
9.96327-1 
3-96311 *7 



9. 96316 -| 
g,g63ro-8 

9*9 6 3°5'4 
9.96299*9 
g* 96294- < 



9.96289 -o 
9. 96:336 
9. 96278 -r 
9. 96272-7 

9,96267 "2 



g» 96261 '7 
9, 96156-2 
9.96150-8 
9,96245-3 
9, 96* 3q % 



9'9 6l 34\3 
9.96228*8 
9.96223-3 
9.96217*8 
9.96112-3 



9.96106-7 
9.96101** 
9,96195*7 
9.96190-3 
9,96184-6 



9.96179*1 

9.96173*5 
9. 96168-0 
9. 96-61 -4 
9.96156-9 



9.96151-3 
9,96145*8 
9, 96 140 *a 
9,96134*6 
9.96129-0 



9.96123-5 
g. 96117-9 
g. 96112 *3 
9, g6ic6-7 
9. 96101 -1 



9.96095-5 
9, 96359 -9 
9.96084-3 
9-96078 -6 
9.96073-0 
Sine 



ice 1 hi. 



0.^97 
0,^3603 
o . o ^ 60S 
0.0361 \ 
o. j C 1 9 
0,03614 



q.l^6;o 
o. 036^1 
o. D3640 
o. 03646 
Q.0l6u 



CO3657 

2. 03 (](">! 

0.03667 
0,0367 a 
0.03678 



o. 036S4 
0.03689 

0.03695 
0,03700 
o. 03706 



a , 03 7 1 1 
0.03716 
o, 03712 
0.03717 
O.OH7U 



0*03738 
0.03744 
0.03749 
0.03755 

0.03760 



0.03766 

0,03771 
o. 03777 

0. 03782 

0,03788 



0.03793 
0.03799 
o. 03804 
0.03810 
0*038 I 5 



0.03821 
0.03826 
0.03S31 
0.03838 

0,03841 



o. 03849 

0.03854 

0,03860 
0.03865 
o. 03871 



0*03877 
0,03882 
0*03888 
0.03893 

o. 03899 



o* 03905 
0,03910 
0.03916 
0.03921 
0.03917 
Co-iccint- 



Ltt-iCCaiU. 



10.40812 
10,40781 
10.40753 

10.40723 

10. 40693 
to. 4r66,i 



10.4^604 

IO.40575 
10,4054^ 
to. 40 c \h 



10. 404*16 
10.40457 

10, 40427 

10,4039^ 
10,40368 



IO.40339 
IO.4O3IO 
TO. 40280 

ro. 40251 
10. 40m 



10.40192 

10. 40163 
10.40134 
10. 4010*; 
10, 40076 



1 . 40046 
10.40017 
ro. 39988 
ro. 39959 
ro, 94930 



10. 39901 
10. 3937a 
10.39843 
10*39814 

TO, 3978 ? 



10. 3975 th 
10. 39717 
10*39698 
10.39669 
10. 39641 



10. 39612 
10.39583 
is- 39554 
10. 39516 
ro, 39497 



10. 39468 
10.39439 
10. 39411 
lo. 39382 
10. 39354 



10.39315 
10.391*36 
-0*39268 
10.39239 

ID. 392 1 I 



IO.39182 
10*39154 
TO. 39113 
IO, 39097 
IO. 19060 
Secant. 



Tangent, I Cu-uag. | M 



9-62785 
9.62810 
9-6:S 5 - 
9. 61890 
g* 62926 
9*62961 



y, 62996 
9.630*1 
9, 63066 
9.63101 
9.63135 



9- 63170 
9.632L5 
9,63240 
9.63275 
9.63310 



9^3345 
9.63379 

9- * 34*4 
9.63449 
^63484 



9.63519 
9-63^3 
9.6358! 
9*63623 

q. 636^7 



9. 63691 
9*63716 
9. 63761 
9,63796 
f)*6;3?o 



9, 63I365 
9.63899 
9. 639*4 
9. 6396S 

9. 64003 



9. 64037 
g. 64071 
g. 64106 
g. 64140 
9-64n<? 



9, 64209 
9. 64243 
9, 6427S 
9- 643 1* 
P. 64346 



9.643S1 
9.64415 
9, 64449 
9.64483 
9.64^17 



9.64551 
9, 645S6 
9. 64620 
9. 64654 
g, 64688 



9- H7*i 
9* 6 475 6 
9. 64790 

g. 64814 
9. 648*8 



ic, 37,115 
10. 37iSc 
10.37145 
to. j7rri 
10.3-74 
10* 17;^ 



ia £7^4 
to. 36969 

TO. 36934 

10, 36899 
toi tlto*, 



10. 36830 
10*3*795 
10, 36760 
to, 36725 
to, 366^0 



10. 3665^ 
10* 36621 

id. 36536 
10. 36^51 

ID. 3^-16 



10. 2> V i 
10, 36447 
10. 3641* 
10. 36377 
to. 36UI 



10* 3630s 
10* 36274 

TO. 36239 

jo, 36204 

ID. 36170 



10*36155 

ro. 36101 
10. 3 6: 66 
to. 36032 
10. 3*947 



IO. 3^965 

ro* 35918 
10,35^94 
10, 35^60 

10.358^ 



10.35791 
"■35757 
10. 35711 
10.35688 
ro. 35654 



to. 35619, 
'°* 5:585 
iO*35>^ 
10. 3*517 
10. 35483 



10.35448 
10. 35414 
10, 35380 
10. 35346 
fo. $5312 



Co-tan £* 



10. 3J178 

io- 35*44 
IO. 3 52 in 
IO. 35176 
to. i *; 1 J i 



Tandem. 



66 Degrees, 



6j 

a 
5? 

!* 

55 
54 

53 

^ 

49 

•P 

47 

4* 

M 
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Table XIX, Logarithmic Sines, Tangents, and Secants. 



o 

i 
ft 

) 

4 

7 
1 



3' 

33 

34 
35 

36 
37 
38 
39 
40 



4t 
4* 
43 
44 

4? 



47 
4? 

So 



5' 
5* 

53 
54 
SS 

S 

59 
60 



fcinc. - 

9, &O93 1 
9. 6r<9C9 

9. 6icm6 
9. 61044 
9. 61072 



Diflr 



14 Degree*. 



q. 61 101 

9. 61119 
9,61157 
9. 61 1*5 
9. 6 1 1 1 4 



9' 6 1 243 
9.61170 

9. 61298 
9. 61316 

9-6J354 



9. 6lj8l 
9, 6 14 10 

9* 6 : 4 ■■; '" 
9. 61466 

q. 6F4Q4 



9*61512 

9.61550 
9.61578 
9. 6 j 606 
9.61633 



9. 61661 
9. 61689 
9,61717 
9,61745 
9. 61772 



9. 6 1 Sen 
9.6)81* 
9,61855 

9+ 6191 1 



9. 61938 
9.61966 
9.61993 
9, 61021 

fj. 62048 



9, 6 1076 
9, 61101 
9-61131 
9, 61 158 
9, 6jt86 



9.^62213 
9. 6 1 140 
9. 62268 
9.61195 
9. 6*311 



9.61350 
9. 62377 
9. 62404 
g. 61431 
9.62459 



9. 61486 

9« 6 M J 3 
9. 61540 
9. 61567 
9. 61*94 



m I Go-trot, 



M 



47! 
47i 
47i 
471 

47 » 
47 J 

470 
470 
470 
469 

4*9 

469 
468 

46S 

4*7 
467 

467 
466 
46b 

466 
4*5 

4*5 
465 
464 

464 
464 

463 

4*3 
461 
461 
461 
461 
461 
461 
460 
460 
460 
459 
459 
459 
458 

458 
457 
457 
457 
45* 
456 
45* 
455 
455 
455 
454 
454 
454 
453 
453 

451 
4- 
43* 
451 



Co-Ik 



9. 9607 3 *o 
9. 96067 "4 
9, 96061 *8 
9. 96^56 *i 
9. 96050 5 
9, 96044 '8 



9.96039-1 
9. 96033 $ 
9. 96027 '9 
9* 96022 'i 
9. 96016-5 



9. 96010 '9 
9. 96005 't 

9- 95999 *5 
9.959938 
9. 95988 *i 



9. 95981 '5 
9.95976*8 
9-95971*' 
9-959*5*4 
9*95959*6 



9* 95953 "9 
9.95948-2 

9- 9594* "5 
9. 95936 -8 

9- 9593' '0 



9-959*5*3 

9-959 I 9"5 
9.95913-8 
9. 95908 'O 
9* 959^2*3 



9.95*96-5 
9. 95890 -8 
9. 9*88* -o 
9. 95879 'i 
9,95873-4 



9. 95867 -7 
9- 95861-9 

9.95856*1 
9.95850-3 
9. 95844 j 



9* 95838-7 
9.95832-9 
9.95817'! 
9.95821*3 
9-9*815-4 



9. 95809 -6 
9* 95 8o 3 '8 
9- 95797 '9 
9-95791*- 

^95786-3 



9* 957 8 <^ *4 
9-95774'* 
9* 95768 '7 
9. 95761 -8 
£fS7Sy o 



9.95751 J 

9.95745*2 

J^ 95739 '3 

9-95753*5 
g. 9*717*6 



Sine. 



Sf*>nt* 



3. G3927 
-°39!3 
0,03938 
0.03944 
z. 03950 
CV0f9fi 



o. O3961 
o. 03966 
o. 03971 
o. 03978 

o. O3983 



o. 03989 
o. 03995 
o. 04000 
0.04006 
0,04012 



o. 04018 

O. 0402 J 

Ob c 4 i', 
o. 04035 
o. 04040 



o- 04046 
o. 04051 
o, 04058 
a 04063 
o, 04069 



o. 04075 
o, 04080 
ft. 04086 
o. 04091 
0.04098 



a 04103 
0,04109 
o. 04115 
o, 04 1 2 1 
0, 04117 



0,04132 
0.04138 
o. 04144 
o. 04150 
0.04156 



o. 04 1 6 1 
0.04167 
0.04173 
0.04179 
0,04185 



0.04190 
o. 04 1 96 
o. 04202 
o. 04108 
o. 04114 



o. 04210 

0.04225 

0.04131 

0.04137 
o. 04743 



u. 1-4-41J 

0.04255 

0.04161 
0.04267 
EX 04172 



Co-fnMiU. 



tu-Jcfitif, 



c, 3906^ 
0, 39=43 
o, 39011 

38984 

3^5 
3892- 



e. 38899 

a 3*871 

38842 

38I14 

0, 387S6 



C3&75S 
o, 3S730 
0. 3876* 
o. 38674 
0. 38646 



.38618 

,38562 

'38534 
, 38506 



o. 38478 
0. 38450 
o. 38421 

0*38394 
0,38366 



383" 
38283 

38155 
38127 



0. 38200 
0, 38172 
0. 38144 
o. 381 17 
0. 33*189 



o. 38^6 J 
o. 3^034 
o# 3 8006 
0.37979 

^ 17M1T 



o, 37896 
o. 37869 
o. 37841 
o. 37814 



c. 37786 

0.37759 

o-3773 a 
o. 37704 
0.37677 



0. 37650 
o. 37613 
<~" 37591 
o, 37568 

3754' 



0.37*14 
o. 37487 

^37459 
0.3:432 
0.374c; 



Secant. 



Tingm t 



9. 64$ t£ 
9. 64892 
9. 64926 
91 64960 
9. 64994 
9. 6coi8 



9. 65062 
9.65096 
9*65130 
9*65164 
9-6ct97 



9.65131 
9. 65165 
9. 65299 

9**5333 
9.65366 



9, 65400 
9.65434 
9. 65467 
9,65501 
9,65*3; 



9. 6 5<63 
9. 65&02 
9, 65636 
9, 65669 
9. 6*703 



9.65736 
9.65770 
9.65803 
9,65837 
9, 6587° 



9. 65904 
9,6*937 
7,6*971 

<}. 6^»004 
tj. 66038 



9. 6607J 

9. '.!'■] "4 

9.66138 

9. 66171 
9. 66104 



9, 662-8 
g.6627; 
9, 66304 
9.66337 
9,66171 



9. 66404 
9. 66437 
9, 66470 
9. 66503 
9.66537 



9, 66570 
9. 66603 
9. 66636 
9. 66669 

Or 66701 



9,6673 5 
9. 6676S 
9, 668O 1 
9, 66834 
9- 66S67 



Co-fang, 



10.35141 

10. 35108 
10. 35074 
10. 35040 
10, }*ro6 

in. 3*972 



tc. 34938 
IO. 34904 
jo. 34870 
10. 34836 

10. 34803 



co. 34769 

10.34735 

10. 34701 
10. 34667 
.0.34634 



10. 34600 
10. 34*66 

'^34^33 
ro. 34499 
to. 344*5 



10. 34432 

*°- 3439S 
10.34364 

10.34331 
10. 34297 



10. 34164 
10. 34230 

10, 34197 
10.34163 

10. 341 30 



to, 34096 

10. 34063 

ic. 34029 
TO, 33996 
TO. 33962 



10. 339*9 
to. 33896 
10* 33862 
10* 33819 
10. 33796 



to. 33762 
m. 33729 
10. 33696 

I :■. 33663 
TO- 33629 



IO.3.3596 
IO.33563 
IO.3353O 

lo - 334*7 
10. 32463 



10, 33430 

^ 33397 
10.33364 
10.33331 
io. 33298 



10. 33265 
to. 33232 



jo. 33199 
10. 33166 
lQ « 33H3 

Co-tang. I 1 anient. 



M 



60 

58 

57 
5* 



54 
53 

5 1 
V 

Jf_ 

4 2 
4* 

47 

46 

4i 



43 
4* 

4' 
40 



39 
3« 
37 
3* 
15 

34 
33 
3* 

3' 
V 



19 
t% 
*7 
26 



34 
tt 



19 

18 ! 
If 

t6 



14 
11 

it 



65 Degrees r 
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Table XIX. Logarithmic Sines, Tangents, and Sec;.ni Sr 



M 



ii 

12 

-3 

*4 
r 5 



16 

>7 
18 

»9 

20 



£1 

11 
»3 

*4 
«I 

26 
17 
iS 

19 
10 



3' 
3* 
33 

34 
35 

? 

37 
38 
39 
40 

4' 
4^ 
43 
44 
45 



46 
47 
48 
49 
5 P 

51 
5* 
53 

54 



5<* 
57 
58 

59 



15 Degrv^s. 



Sine. 



9.62594 
9. 62611 
9. 62649 
9* 62676 
9. 62703 



9- 6*757 
9. 63 784 
9. 61810 
9. 6*837 

T. 62S64 



9* 61891 
9. 61918 
9. 62945 
9. 6297Z 
9.6291)8 



9.63015 
9.63051 
9, 63079 
9,63105 



9,63159 
9,63185 
9.63212 
9-63*39 
9- 63265 



9. 63191 
9.63318 

9-63345 
9.63371 
9- 63398 



9. 63414 
9- fi 345i 
9* fi 3477 
9.63504 
7.63530 



9- 6 3557 
9,63583 
9*63609 
9*63636 
9. 6366* 

9.63688 
9.63714 

9- & 374* 
9*63767 
9-63793 



9. 63819 
9- 63845 
9.63872 
9.63898 
9.63914 



9*63950 
9*63976 
9. 64002 
9. 64018 
9- 6 4°54 




!J*ioO 



451 
45 1 
451 

45° 
450 
450 

449 
449 
443 
448 
448 
447 
447 
447 
446 

446 

446 
446 
445 
445 
445 
444 



443 
443 

443 
44i 
442 
442 
441 

44- 
440 

44° 
440 

4]9 
439 
439 
43 S 
43 8 
433 

437 
437 

437 
437 
436 

436 

436 

435 

435 

435 

434 

434 

434 

433 

433 

433 
431 

43* 

43 = 



Co-Jjne. 



95717-6 
957*1 -7 
95715 *S 
95709 9 
95704 -o 

9?6gS - T 



95692'I 
956S6-I 

956^0-3 

95674 *4 
9566B *4 



95661 * 
95656-6 
95650 -6 
95644 -7 
9563S7 



95 6 3*7 
95616 -8 
95610 "8 
95614-8 
95608 "9 



95601 - 9 
95596-9 

95590 *9 

955 s +"9 
9^7* 9 



9557* '9 
95566-9 
95560*9 

95554 " 8 
9^48 -3 



9554a 8 
9SS3* *3 

9553° '7 
955*4 7 
9*T<-t3'6 



955'* ■» 
95506 '5 
95500-5 
9 5494 '4 
954" M 



95481-3 
95476-2 
95470-1 
95464*0 
95457*9 



95451-8 

95445 7 

95439 ' fi 

95433*5 
95417*4 



954^1-3 
95415-1 
95409 -o 
95402 -9 
95^96 -g 



95390*6 
9^384-5 

95378'3 
9537* '2 
9*366-0 



Sine. 



9 S 
98 
98 
98 

9$ 

9* 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

loo 

loo 

100 

loo 

too 

100 

100 

100 

IOO 

100 
100 
100 
100 

lol 

r -j 
j- 1 
101 
101 
IOt 
IOI 
fOI 

lor 
roi 
ioi 
101 
101 
101 
tor 

102 
102 
101 
102 
102 

102 
10* 
102 
102 
102 

101 
101 
101 
103 



'■■u .J:t. 



0.04272 
o. 0417*5 
o- 04284 
o, 04290 

O. 04196 

o, 04101 



o, 04 30M 
o. 04314 
o, 04320 
o, 04526 



0.04337 
o. 04343 
o. 04349 

0*04355 

o. 04361 



o. 043&7 

0.04373 
0.04*79 

o. 04385 
■--. 04791 



0.04397 
a 04403 
0*04409 
a. 0441 - 
o, 04421 



o. 04427 
a 04433 
0.04439 
0.04445 

r. L!44c 1 



O.04457 
o* 0446 3 
o* 044.69 
o. 04475 
a, 0448 1 



o. 04487 

0-04493 
0* 04500 
o* 04506 
o. 04511 



0. 0451 8 
0.04514 
0*04530 
0.04536 
0. 04542 



0. 04548 
*, 04554 
o, 04560 
o* 04566 
o. 04577 



o, 04579 
0.04585 
Q* 04591 

0.04597 

c, 04.60? 



. 04609 
, 046 1 6 
. 04611 
. 04618 
* 04634 



L'o-icrant. 
64 DcgTC«. 



Co"4be*ot. 



0,37405 
0.37373 

°-3735' 

0.37314 

0*37297 
0,37170 



0.37243 
o, 37116 
0.371K9 
o, 37162 
0.37*35 



o» 37108 

37-81 

°- 37055 

o, 37^28 
o, 37301 



0,36974 
0* 36948 
o. 36921 
o. 36894 
o, 36867 



o. 36841 
0. 36^14 
0,36787 
o. 36761 
o, 3*734 



o, 3670S 

o. 366BI 
0.36655 

c. 3G62S 
o. ^6601 



0.36575 
0,36^49 
0. 36512 
c. 36496 
O. 3646E) 



o. 36443 

0.36417 

o. 36390 

G. 36364 
36338 



363II 
36185 

o, 36159 

0.36133 

0. 36106 



o, 36180 
o. 36154 
o. 36128 
o. 36102 
o. 36076 



36050 
o. 36024 

0-35998 
0.35972 

35946 



0-35920 

o, 3*394 

3^868 

0,35841 

:--£!!■ 



Sccmir. 



Tangent. 



9. tu;.;. : 
9, 66900 

9.66933 

9. 66966 

9. 66599 

9. 6703; 



9. 67065 
9, 6709a 

9.67163 
9. 67196 



9,67229 
9. 67362 
9,67195 
9*67317 

9* 67360 



9-67393 
9. 67426 
9. 67458 
9*67491 
9,67*24 



9.6750 
9.67589 
9. 67622 
9.676*4 
9- 676B7 



9- 67719 
9.67752 
9- 677*5 
9 .6 7 Si 7 
9. 678*0 



9.67882 
9.6791s 

9- 67947 
9' 67980 
9. 680 j 1 



9.68044 
9, 68077 
9. 6S109 
9.68141 
9, 68174 



9. 68 106 
9. 6F139 

9,68271 
9. 68303 
9*68336 



9. 68368 
9. 6^400 
9. 68431 
9. 68465 
9. 68497 



9- 68529 
9,68561 

9-68^93 
9. 68626 

9,686^8 



9- 68690 
9, 68721 
9-6S754 
9.68786 

9. ess 1 a 



Co-tang. 



Lo- 



Ung. 



°-33'33 
0. 33100 
o. 33067 
o. 33034 
0* 33001 
o. 31968 



0.32935 

o. 32902 
0. 32869 

0,31837 

a 31S04 



3*771 
0*32738 
o, 31705 
0,31673 
0. 31640 



0. 32607 
0.32574 
0.32542 

0. 32509 

124-t' 



3*444 
o, 3241 1 

0, 3*378 
0, 32346 

0,32313 



0. 31281 
o. 32248 
0,32215 
0. 321S3 
0.321*0 



0.3211^ 
0.32085 
0.31053 
o. 320*0 
0,3195s 



3'95& 

3'9*3 

o. 3 1 89 ' 

0,31858 
0.31826 



0.31794 
a. 31761 

o. 31719 

o, 31697 

31664 



0*31632 
o. 3 1 600 
0.3156* 

°- 3*535 

0.31*03 



0.31471 

0- 31439 
0.31407 

0-31374 
0.31341 



o, 3 1310 

Ok 31178 
o. 31246 

o. 31214 
Q -3"3* 
Tangent* 



M 
~6rT 
59 
58 
57 
56 

y 

54 

53 
5 1 

51 

*o 



49 
48 
47 
46 
45 h 



43 
4* 
41 

4° 
39 
3* 

3* 

35 

34 
33 
3* 
3* 

30 



19 

16 

*7 
26 



24 
13 

13 
2f 
20 



»9 
Cl 

-7 
16 

il 
'4 

la 

1 1 

TO 
9 

i 

7 

6 

^ 

4 
3 

I 
1 

o 
M 











[ 
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Table XIX. Logarithmic bmei, Tangents, and Secants . 






if 


Pej'tft*, 






B 


£H1C. 


'..To' 


Co- J inc. 


LJ, 


SertlH. 


Co iccint. 


1 ^jfi^Lht. 


Co*Cang. 


M 


y. 04154-* 




9»^£3t'fr'L 


lO] 


i..^46u 


10. ^;ii6 


^,68SiS 


10, 3itSi 


60 


f 


9. 6421 1 


43 1 


9<1r*l5»'* 


1 ..^464:, 


10,35790 


9. 6E0 ;o 


10, 3 1150 


*9 


: 


.,. 64:^6 


4J 1 


9, 11 c 1^ 3 '7 


103 


10. (.4646 


10. 35764 


9^68SSi 


10, 32118 


& 


3 


t^m-i "8 


4^1 


9-9 = >47- 


1C J 

t - ■ 


J .. L.4**2 


10. 35733 


9, 68914 


io. 31086 


" 


4 


¥.642*7 '7 


4 ? ■- 


9*^141 3 




11.046:9 


10, 35712 


9, 68946 


10.31054 


^ 





V^i-M " = 


43° 
4^ 
4^ 


U...-3-: 


i 1 
" : 3 

^3 


1 . 4^7 


rt. -^6"7 


9-6897:! 


10. 21 si 2 


sc 


y- & +3 J V 1 


9,95 U9* 


1 ■■ :4*)7" 


1^. ;j;6Ci 


9. 69510 


10. 32^9^ 


tt 


7 


***4.V'5" 


9. 95312 * 


-0.04677 


10. Z^sS 


9. 69042 


10. 30958 


SI 


R 


9. 64 vj: 8 


4 l 7 


9. 95316 "6 


] L J 

JO} 


1^.04683 


10. 3*»(*oy 


9. 69074 


to. 30926 


*i 


9 


9. 64416 ** 


4* ) 


*-95* IO *4 


iu, 046 gf. 


10.^^583 


9. 69106 


10, 30I94 


P 




9. 6444* "3 


4 1 * 

418 

428 
42S 
4^7 


9.9^304-2 


ID 1 

104 
104 

1-4 
IC4 
104 
ir4 
104 

tr, 4 

* r 4 
104 

104 
104 
104 
10* 
ro 5 

T °5 
105 
105 
105 
105 
105 
10* 


tQt 04696 


10.35^8 


9. 69138 


10, 30861 


*o 


9. C44CX *n 


9. 95-7* "o 


1 O. 04702 


To, 35532 


9,69170 


io. 30&30 


49 


li 


9.641V 3 '* 


9.9 i'n % 


10.04708 


10,3^506 


9, 6g2Ci 


io, 30798 


4* 


lj 


.,.64519 * 


9-*l*Bj * 


IO.04714 


10,3*4^1 


9.69232 


10, 30766 


47 


■ 4 


9. 4 1 445-0 


9-95 1 7*'J 


10. 04721 


10 3^45 <; 


9. 69166 


10. 30734 


4* 


*i 


-j. 64570 6 


4*7 
4^7 

A*4 


9 9**73 *' 


^■«47*: 


1-3-419 


Q '..Q291 


10. 3070a 


45 


ii 


9- *45'J b " 2 


9, 91:266 1, 


10,047-5 


ir. J54 C4 


9^9319 


io. 30671 


44! 


17 


9. 64b 1 1 "S 


4- D 
426 
426 


9, tj^:6o-fi 


' a. 04739 


'*-* 3537S 


9.69361 


jo. 30639 


43 


iS 


9. 64'. 47 4 


9. 9*2*4-4 


10.04746 


1 ^-5S3*3 


9^*9j93 


I Or 30607 


4i 


■9 


9, 64672 '9 


fj,95Z4K'i 


1^.047*2 


10. m*t 


9.69425 


10, 30575 


4 1 


21 


9, 64698 "4 


4-5 
4^5 
421; 


9. 9*141 ■■* 


10. 047*8 


lo. 551-12 


tj. 69457 


10, 30543 


40 


9. 64714 *° 


9.9^:3; "(l 


•0,04764 


10. 352:6 


9. 694133 


lo< 305.I * 


19 


11 


9, 64749 '4 


9-95" 9 "4 


10. 04771 


10. 3*251 


9.69520 


io, 30480 


18 


M 


9,64774*9 


434 


9-9S"*' 1 


10.04777 


K*»j£*»5 


9.695^2 


10,30448 


17 


24 


9, 64*00 *4 


4*4 


9. g*2i6 *fi 


10. 04783 


10. 2^200 


9, 69584 


10. 30416 


1* 


** 


9, 6481s 'B 


4-4 

1 4=4 


(3. 95^10 6 


10. 04789 


10. ;si74 


9, 696 1 5 


10, 3038* 


35 


»6 


9. 64851 "i 


9.95104 3 


10.04796 


jo. i>i49 


9. 69 04 7 


10, 30353 


34 


17 


9, 64S76 * 


42^ 


9,95198*0 


10.04804 


10,3512-^ 


9-69679 


10 30321 


3! 


28 


9. 64902 "C 


4*3 


9,95191*7 


10.04808 


10. 3509S 


9. 69710 


ro. 30290 


3* 


*9 


9. 64917 '4 


4-3 


9*95 ,£ r4 


10.04815 


10.35073 


9- 6 974* 


io. 30258 


11 


3* 


9. 64951 '7 


431 
411 
411 
4x1 


9 9*1791 


10, 04S21 


J"- 35^4: 


9- 69774 


10. 30216 


50 


3' 


9.64978*1 


9. 95172 S ' 


10.04817 


10.35021 


9, 69805 


jo. 30195 


a 9 


SI 


9. 65003*4 


9. 9516G j 


10.048- 


10.34997 


9.69^7 


10. 30163 


28 


3} 


9, 65028 '7 


9. 95160 I 




1 0. 04^43 


10.34951 


9,69868 


10. 30131 


»7 


34 


9- *>5°S3 9 


41 1 


9.95153-9 


505 
105 

1 ~ - 


ir. 04846 


10. 34946 


9. 6f>i)rx> 


10. 30100 


26 


lj 

3 


9. 65079 'l 


411 
421 
410 


9 95147 6 


fA. ^4**2 


1 0. 3492 1 


9. 69971 


10. 3006s* 


J3 


9.65104-4 


9,95141 V 


10.04859 


10* 34896 


9.69963 


10. 30037 


14 


37 


9,65119*7 


9- 95*34 9 


106 


10, 04865 


10, 34S70 


9^999? 


10- 30005 


*3 


3* 


9,65154^ 


410 


9, 95118 '6 


106 


10.04871 


10. 34*45 


9. 70026 


10. 19974 


21 


39 


9, 65180 


420 
4T9 
419 

419 
418 
41K 
4t8 
418 

4i7 
4i7 
417 
416 
416 
416 
4 r 5 
4 r 5 
4'5 
4'5 

4*4 
414 

4H 
413 


9. 95121 '2 


106 


10.04878 


10, 34S20 


9. 700 *8 


10. 29941 


it 


40 


9. 65205 "i 


9.9*****9 


ic6 
106 


10. 04884 
to, 04890 


10,34795 


9. 70089 


TO. I99I I 


20 


41 


9.65130-4 


9. 95109 -6 


10, 34770 


9.7C-.-HJ 


10. 19879 


\l 


4* 


9- 6 S^S5*5 
9, 65*80 *6 


9* 9*103 1 


106 


10.04897 


1°* 34745 


9-7or*2 


IO. 19848 


43 


9. 95096 -8 


106 


1 0. 04903 


10.34719 


9^70184 


TO. 19816 


17 


44 


9,655057 


9- 95^9^ '5 


to6 


10. 04910 


20. 34694 


9- 70215 


10, 19785 


16 


M 


9,65^30*8 


9, 95084- 1 


106 
106 


10. 04916 


10. 34669 


9- 70247 


10,39753 


1* 

14 


46 


9*°S3.S5'8 


9. 95077 '8 


10,04921 


10,34644 


9. 7027S 


IO.I9721 


47 


9, 6 s 380-8 


9. 95071 4 


j 06 


10,04919 


10,34619 


9, 70309 


IO. 19691 | 


13 


48 


9,6*405*9 


9. 95065 


106 


10.04935 


K*- 34594 


9. 70341 


IO. I9659 


11 


4'"' 


9,65430-9 


9,950*86 


10*1 


10,04941 


-0.34S.69 


9.70371 


ro. 19628 


it 


*r> 


9, 6*4***8 


q. 9*052 -i 


107 
107 
107 
107 


10. 0494R 


10,34544 


9. 70404 


10. 19596 


TO 


Si 


9, 6*480 '8 | 


9,95045*8 


10. 04^*4 


10.34519 


9. 7043 5 


10. 29565 


1 


51 


9. 65505 '8 


9- 95^39 '4 


10. 04961 


10. 34494 


9. 70466 


10.19534 


S3 


9.65530*7 


9,95033*0 


30.04967 


TO. 34469 


9* 7049 s 


io* 19502 


7 


54 


9. 65535 "6 
9, 65580 *5 


9, 95026 '6 


107 
107 
107 
107 
1^7 
107 


10.04973 


IO.34444 


9. 70529 


io* 19471 


6 


5$ 

16 


9. 95010 'a 


10,04980 


Jo, 34420 


9. 70560 


10.19440 


<" 


9**^5*4 


9. 9*013 -8 


10. 04986 


TO- 34395 


",—*<)■ 


10. 29408 


4 


57 


9. 6*630 -2 


9.9*007 4 


10.04993 


10.34370 


9. 70613 


10. 29377 


3 


*S 


9- 65655-1 


9, 9 *OOI ' 


10.04999 


TO. 34345 


9- 706*4 


10. 19346 


1 


*9 


\u 65679*9 


9- 94994 "5 


ir. 0*00^ 


10. 343 10 


9.70681; 


10,19315 


I 


"ST 


9, 65704 "7 


9, 949SS '1 


IO.CTOT2 


to. ^4295 


9- 70717 


10. 19283 




M 


To-fine. 




Sine. 




Co^ccaof. 


Secant. 


Co-tnnjr 


Tangent, 








63 


Degrccf. 







C »2S 1 



Table XJX. Logarithmic Sines, Tangents, and Secants. 
17 Degreei, 



M 



6 
7 

£ 

9 
10 

rl 

*3 

-4 
'5 



(6 

18 

I? 

to 



1 1 
M 

*3 
M 

j 6 

28 

H 

30 



Sine, 



3 1 

33 
34 

35 



if 

i* 

40 



4* 
4^ 
43 
44 

45 



46 
47 
4^ 
4$ 
50 



51 
5 1 

53 
54 
55 



56 

si 

59 
60 



,9.65704-7 

9* 6 57»9"5 
9,65754-1 
9, 65779 -o 
9,65803 -7 
9.65828-4 



M 



9.65853-1 
9.65877*8 
9.65902-5 
9.65927*1 
9.65951 7 



9- 6 £976*3 
9, 66000 '9 
9. 66025 '5 
9.66050*1 
9. 66074 "6 



9. 66099 * f 
9. 6612 ^ *C 
g» 6614s "t 
9.66*72 '6 
g. 66T97 'O 



9- 6'Jm *4 
y. 66245 -9 
9. 66170 "3 
9.66194*6 
9, 66319 p o 



9- ^343 '3 
9.66367 -7 
9*66391 *o 
9* 66416 ^ 
9.66440-6 



9. 66464 -a 
9. 66459-1 
9,66513*3 
9-66537*5 
9,66561 *7 



9.66585-9 
9.66610*0 
9, 66634 "* 
9.66658-3 
9.66682-4 



9. 66706 '5 
9,66730^ 
9.66754-6 
9. 66778 *6 
9. 66802 "7 



9.66826 -7 
g. 66850*6 
9.66S74-6 
9,66898-6 
9,66922 -5 



9, 66946 -4 
9* 66970 -3 
9. 66994*2 
9.67018 -i 
9. 67041 *£j 



9,67265 -8 
9.67089-6 
9*67113-4 
9.67137-2 
9. 67*60 - q 



'■'-.in., 



Ouiod 



4-3 
413 
412 
412 
4-2 
41 z 

4IT 

4^ 

411 
410 
410 

4.0 
409 
409 
409 
409 

408 
408 
408 
407 
407 
407 
407 
406 
406 
406 

4*5 
4°5 
405 
405 
404 

404 
404 
403 
4°3 
4°3 
402 
407. 
402 
402 
401 
401 
401 
40 j 
400 
400 

400 

399 
399 
399 
395 

39* 
39S 
39B 
397 
397 
397 
397 
396 
39 6 



Cu-Jine. 



9498 8 *t 
I4981 '6 

9+975 "* 
94968 -8 
94962-3 

■■■4':^-.-- : 

94049 '4 
9-9494* "9 
9- 9493* '4 
9, 94930 -0 
9-?iQ2 3»5 



9* 94917 "o 
9.94910-5 
9, 94904 
9. 94897 >5 
y. 04891 *o 



9.94884-5 
9. 943 7 8 -o 
9.94871*5 
9. 94865 -o 

9.94858*4 I 



9-94 8 5 r '9 
9- 94 3 45 "4 
9.94838*8 

9-94 8 3**3 
9.94825-7 



9-943-9** 
9. 94S.JL -6 
9. 94S06 'O 

9- 94799 '5 
9.047^2 "9 



9- 947*& "3 
9* 94779 *7 
9-94773'i 
9* 94766 '5 
9. 94760 -o 



9-94753*3 
9- 9474* 7 
9, 94740 -1 

9- 94733 '5 
9.94726-0 



9*947*0'3 
g. 94713-6 
9- 94707 'O 
9- 94?oo "4 
9, 04693 -7 



9.94687-1 
9. 9468 o -4 
9.94673*8 
9.94667-1 
9. 94660 '4 



9,94653-8 
9. 94647 -r 
9.94640*4 

9 94*33 '7 
q. 94617 -o 



9. 94620 "3 
9.94613-6 
9. 94606 -9 

9, 9460O *1 
9.945*3-5 



Si p& 



D. 

107 
107 

1*7 
10S 
10! 
108 
io3 
108 
tog 
toS 
108 

iqS 
108 
108 
108 
108 
108 
109 
109 

109 
E09 

109 
109 
109 
jog 
109 

109 
109 
109 

110 

no 

no 

no 
no 
no 
110 
no 
tie* 
no 
j to 
no 
no 
in 
in 
111 
in 

ni 
m 
111 
111 
in 

in 
m 
in 
in 
in 

111 
III 
112 
112 



Secant. 



10.05012 
10.05018 
10.05025 
10-05031 
10.05038 
1 o, 05044 



10.05051 
10.05057 
10,05064 
ro. 05070 
10. 05077 



10. 05083 
10. 05089 
10.05096 

10. 05101 



Co-fecanl, 



^-34*95 
10,34271 
10.34246 
10. 3422 r 
ro. 34196 
ro. 34172 



10.34147 
10.34*21 
10*34098 
to. 34073 

TO, 34048 



IO. 05 II 5 
IO, 05IH 

IO.O5T29 

10.05^5 
10.05142 



10.05148 
10.05155 

TO. 05 16 1 
10.05168 

i o . o 5 1 74 



1 o . 05 1 3 1 

1 Di 05 1 87 
10.05194 
10.05201 
10.0^107 



10*05214 
10,05220 
10.05227 
10.05233 
10, 05240 



10.05247 
10.05253 

10,05260 
10.05266 

TO. 0*273 



10.05280 
10,05286 
10-05293 
10, 05300 
10. 05306 



|0 *^3'3. 
10. 05320 

10.05326 
.0.05333 
r 0, o 5 340 



10.05346 
10.05353 
10. 05360 
10.05366 
T0.05.-j73 



10, 053^0 
10* 05386 
10.05393 
10.05400 

TO. 05407 



Co-fccant, 
62 Degrees* 



10,34024 

-^33999 
10,33975 
ro. 33950 
10.31925 



Tangent. 



9.70717 
9.70748 

9.70779 
9. 708 to 
9,70841 
9.7087? 



9. 70904 

9-70935 
9,70966 
9, 70997 
9,71028 



9,71059 
9,71090 
9.71121 
9,71153 
9.71184 



Co-ran j. 



ro. 29283 
to, 29252 

i o . 2. 9 *. _ 1 
is. 29190 
ro, £9159 
10.29127 



10,29096 
ro. 29065 
10*29034 
10.29003 
ro. 2^972 



10, 33901 
10, 33876 
10. 33S52 

10.33837 
10. 33803 



Ia - 33779 
IO * 33754 
10.33730 
ro. 33705 
10. 3^63r 



10.33657 
10.3363; 
10.33608 
10.33584 
IO "33^^9 



■°- 33535 
10. 335 rr 

to, 33487 

10,33463 

10,3343^ 



10.33414 
10,33390 
10. 33366 
10,33342 
10.3331S 



10,33294 
10.33269 
10.33245 
10.33221 
ro. 33197 



10,33173 
10-33149 
10,33115 
10,33*0* 
10,33078 



ro. 33054 
ro. 33030 
10. 33006 
10.32982 
ro. 3295S 



10.32934 
io< 32910 
10.32887 
10.32S63 
ro, 32839 



Secant* 



9.712-5 
9,71246 

9*7-177 
9,71308 

9-7H3Q 



9,7137a 
9*7*4°t 

9-7'4U 
9.7146* 

9-7J493 



9.71524 

9-7T55S 
9.7158& 
9.71617 
9.7164S 



9.7(679 
9-71709 
9,71740 

9- 7i 77 1 

9,71802 



9.71S33 
9-7*863 
9,71894 

9-7i9 2 5 
9,71955 



9- 7*986 
9. 7^017 
9. 72048 
9. 72078 
9.7IT09 



9,72140 
9.71170, 
9 72201 

9*7"3 J 
9, 72262 



9-7**93 
9-713*1 
9-72354 
9,72384 
9*7*4*5 



7*445 
7H76 
72506 
7*537 
71567 



*. o-tang. 



10.28941 
10.2891s 
10*28879 
to. 2B847 
10,28816 



10. 28735 
10.28754 
10.28723 
10,28691 
to. 2S661 



10. 2*630 
10. 28599 
to. 18569 
ro, 18538 
10.28507 



ro, 18476 
10* 18445 
to. 28414 
10.1S383 

10. 283*. 2 



10,28321 
10. 18291 
10. 28260 
10.18229 
10, 18198 



TO. 28167 

to. 281 37 
10.18106 
ro. 28075 
10. 28045; 



10.18014 
10.17983 
10. 17952 
10. 27922 
10.17^1 



10. 27860 
to. 27830 
10. 17799 
ro. 27769 
ro. 177^8 



10-27707 
to, 17677 
10.27646 
10.17616 
ro. 27*;8j- 



io-a7555 
10,27524 
10,17494 
10,17463 

to. 274.33 



T^uornt, 



60 
S l ! 

56 
55 



54 

5* 

5' 
50 



49 
48 

47 
46 

4? 



44 

43 

42 

4- 
4* 

39 
*S 
^7 
3* 
?<; 



34 
33 
3* 
3* 
30 



-■J 
if 

-7 
16 

14 

*3 

21 
^ 1 
to 



M 



wA 











t 


136 1 










T 


■iBtE XIX* Logarithmic Sines, T 


mgcnts> and Sec Jills 






28 


Degree*. 






M 


Sine 


Jj.ioo' 


Co-line, 


a 


Socan* . 


Co-1-crani. 


Tangent. 


Uo-taag. 


M 


o 
i 
i 
3 
4 
5 
6 
7 
I 
9 

TO 


9. 67160 '^ 

9.67184*7 
9, 67108 -4 
9. 67: 31 *' 

9.67*55-8 
0. 67179*5 


39* 
395 
395 
395 
395 
394 
394 
394 
394 
39} 
393 

393 
392 

39* 
39* 
39* 
391 
391 

iti 

39" 
390 

390 
390 
39<"* 
3S9 
3S9 

3S9 

388 
388 

art 

3«7 

3*7 
387 
386 

38S 
3I6 

*l S 
1*3 

3*5 
3*4 
3S4 
3H 
3*4 
3*3 
383 
383 
333 
38* 
3S2 
3«* 
3»* 
381 
381 

38t 
380 
380 
380 


9- 94593 '5 
9. 94586 *8 
9. 945800 

9-9457V3 
9, 9406 '6 
9. 94-^9 -£ 


(22 

in 
111 

121 

I L2 

til 

1 (2 

»«3 
"3 

03 

i*3 

III 
■ ■3 

r '3 
i'3 
113 

ill 
««3 

■13 

113 
114 

114 

*M 

ti4 
114 
114 

H4 
114 
114 
114 
114 
1 14 
114 
"5 

115 
115 
"5 

"'5 

115 
' r 5 
115 
"5 
"5 
115 

1*5 
116 
if 6 
llG 
116 
116 

116 
116 

116 
116 
116 

116 
116 

n6 

117 


10. 05407 
10,05413 
jo. 05410 
m. 05417 
10,0:433 
10.0544* 


10.31839 
1:.:. 31815 
20*32791 
10. 31768 

10-31744 
to. 317*0 


9.71567 
9- 72598 
9. 71618 
9.71659 
9* 71689 
9.71720 


10.17433 
10. 27402 
I0.1737* 
10.^7341 
10. 2731 1 
10, 27280 


60 

57 

~$7 
5* 

5 1- 


9* 0730} -1 

9.67316-8 

9<*73S°'5 
9.67374-1 

0. 67^97 -7 


9H551' 1 

9- 94 H 6 '4 
9- 94539 * 6 
9-945?* "8 
9.94^6-1 


10,05447 
10. 05454 

TO. O5460 
TO. 05467 

10. o<474 


10, 31697 
10.31673 
10. 316^0 
to. 3*616 
20. 72602 


9.72750 
9. 717S0 
9.7*811 
9.71841 
9-7 = 872 


io* 27250 
10. 17110 
20. 17189 
10.17159 

10. 27 J 28 


54 

1 SI 

5i 

51 

r 
49 

s 

47 
4& 

_n 

44 

43 
4* 
4i 
4a 


II 
11 

*4 
i? 

16 
17 
iS 
19 

lO 


v , 117411*1 
9. 6 7444 -9 
9, 6746! -4 

9.6:49* '9 

: 9.67515*5 


9*94S"91 
9*94511 q 
9. 94505 -S 
9. 944(>9 -o 
9. 944W 'i 


10.05481 
10.05487 
10.05494 
to. 05501 
10.05508 


10. 32579 
10.32555 
10, 31531 

10. 31508 
jo, 31485 


9.71902 

9-7*93* 
9.72963 

9-7*993 
9.73022 


10. 27098. 
10. 17068 
lO* 27037 
IO. 27007 
1 0. 26977 


*. 67539-© 
9.67561*4 
9.67535*9 

9, 67609 '4 
9. 67631 *8 


9. ^448 s 4 
9. 94478 '6 
9, 9447 1 -3 
9. 94465 -o 
9. 9445R-2 


10.05515 

10*05521 
10. 05518 

10.05535 

10*0-541 


10. 31461 

TO. 32438 
IO. 31414 

jo. 31391 
jo. 31367 


9.73054 
9.73084 
9.73114 
9.73144 
9-73*7*! 


lo. 26946 

10. 16916 

IO.26886 
10,26856 
IO* 26825 


21 

11 

*3 
*5 


9. 67656 -1 
9. 67679 -6 

9. 677OJ *o 
9- 67716 -4 
9 67749*8 


9.9445* *4 
9- 94444'* 
9-94417'7 
9- 9443° '9 
9,94424-1 


10,05549 
10,05555 

20- 0^6l 
IO.O5569 

io* os^76 


10.31344 

10. 31320 
10. 32297 

10.31174 

10. 31150 


9. 73205 

9*73*35 
9.73265 

9* 73*95 
9-7331* 


IO.26795 
1 IO.26765 
10,26735 
10. 16705 
10. 26674 


39 
38 
37 
3* 
35 


lG 

*7 

a 


9-07773-1 
9, 67796 -4 
9.67519-7 
9. 67841 *o 
9.67866-3 


9.94417-1 
9.94410*4 
9* 944^3 "* 
9* 9439* '7 
9* 943 8 9 *9 


10*05583 
10, 0*1590 
20.05596 
10+ 05603 
10.05610 


10. 32117 
jo. 32104 
10. 31180 

1 10.32257 

10. pi 34 


9.733^6 
9.73386 

: 9*734** 
9.73446 

9-7147* 


10. 26644 
10,26614 
to. 26584 

10.16554 

TO. I6524 


34 
33 
3* 
V 
30 


J 1 
3* 
33 

34 
35 

3* 
37 

3* 

J9 

40 


9. 67**9 ■< 
9. 67912 "8 
9' 67936 -0 

9.67959** 
9.67981-4 


9-94^*r° 
9.94376*2 1 

9- 943*9 "3 
9,94361*4 

9-94355 T 5 1 


10.01-617 
10.05614 
20.05631 
10,05638 
10.0564*; 


jo. 32 1 10 
10. 320S7 
10. 31064 
10. 31041 
10. 310.8 


9-735^7 
9-73537 
9. 73567 

9*73597 
9.73627 


to. 16493 

, 10,16463 ! 

1 10. 16433 

10. 16403 

10, 26373 


19 
1* 

*7 
16 


9. 6^005 "6 
9. 6*028 -S 
9, 6B05 1 *9 
9* 68075 -0 
9. 6 So 9 8 -i 


9. 94248 -6 
9, 94341 -7 1 
9- 94334 "8 , 

9.94227*9 
9.94311 *• 


jo. 05651 
10.05658 
20,05665 
10.05672 
10.05679 


10. 31994 
10.31971 
j 0. 3 1 948 
10,31925 
10. 31902 


9.73657 
9. 73687 
9- 737 '7 
9-73747 
9- 73777 


; 10*16343. 
10. 16313 
10. 16283 
10. 16153 
10. 16213 


24 
23 
21 

21 

20 


4' 

42 

43 
44 
M 


9. 68 121 *3 
9.68144-3 
9. 68 1 67 '4 
9. 6819a *5 
9. 68 1 f 3 ■ ■; 


9. 943T4 r 

9- 943°7 * 
9. 94300 -3 
9.94192-4 
9 942 B 6 -4 


jo. 05686 
10,05693 
10.05700 
10.05707 
to. 057 "4 


10.31879 
jo. 31S56 

10.31833 

ro. 318TO 
10. 32787 


9, 73807 

9-73*37 
9. 73867 

9'73897 
9. :v)zr 


10.26193 

ro. 26163 
10, 16133 

10* 16103 
10. 16073 


19 

t3 


46 
47 
48 
49 
5° 

S» 
5* 

53 
54 
55 


9, 6S236 '5 
9. 63*59 -5 
9,68181 "5 
9, 68305 '5 
9. 68318 -4 


9.94179-5 
9.941-2*6 
9.94265*6 

9-94*53" 
9.94151-7 


10. 05711 
10,05727 
10-05734 
10. 05741 
jo. 05748 


to. 31763 
10.31740 

to. 31717 

10.31695 
to, 31671 


1 9,73987 
9*74017 
9, 74047 
9, 74077 


10. 16043 
10, 16023 
10.25983 
10.25953 
10,25923 


14 
13 
11 
11 

10 

9 
8 

7 
6 

5 


9. 6ti 35 1 '4 

9.68374-3 
9* 68397 '2 
9. 68410'! 
9. 6S443 -o 


9-94144-8 
9.94117-8 
9. 94230-8 

9- 94i^3 '9 
9.94116*9 


10. 05755 

10. 057G1 
10. 05769 
10, 05776 

TO. 057S3 


10. 31649 

TO. 31616 
IO. 31603 
TO. 31580 

I"- IKr 


9.74107 

9-74*"3? 
9. 74166 
9.74196 
9.74126 


jo. 25893 
10. 15863 
10.15834 
10, 25804 

to, 2 5774 


59 

b ■ 

M 


9. 68465 -3 
9. 68488 -7 
9. 68511 -5 

9-^534 '3 
9. 68*57 *i 

Co-fine. 


9. 94209 * 9 
9. 94202 -9 
9-94»9l*9 

9. 941 as -9 

9. 041^1 -9 


jo. 05790 
10.05797 

jo. 05804 
10. 05811 
10. 05818 


J... 31,-54 

jo. 31511 

IO. 314S8 

jo. 31466 
10. 3144? 


g. 741 56 
9. 74286 
9-743 1 * 
9- 74345 
9-74375 


TO. 25744 
TO. I5714 

jo, 156S4 

10.256-^5 
10. 25625 


4 
3 
2 
1 



Sine 


-Jo-it-cant. 


Secant. 


Co-tang. 


Tangent, 


M 




6r 


Degrees, 







I 



1 



c m 1 



■i— i 



Taile XIX. Logarithmic Sines, T a ngents T and Secants, 



19 Degrees* 



M J SmeT 



1 
1 
3 

4 

-1 

6 

7 
* 

9 
to 

11 
11 

■f 

J! 
16 

17 

iS 

'9 

to 

21 

12 

*4 
*5 

26 

*7 
28 

*9* 
1° 



9. 6S557-1 
9.68579-9 
9. 68602 *7 
9. 68615 -4 
9. 65648 * 
9. 68670 ■& 



9, 68693 6 
9-6^-16-3 

9- ««738 '9 
J- 63 76 1 -6 
9, 68784 -3 



L>, 1 00 



■ 
33 
3+ 

3 5 



36 
37 
38 

39 

40 



4' 

4* 
43 
44 

45 



46 
47 
48 

49 

5 T 
J* 
53 

54 

JL 

5* 

57 
5* 

g 



9. OSM -p 

9,68829-5 
9.68851-] 

9*68874 7 
9. 68397 -1 



9,68919*8 

9- <SS94a -3 
9. 6*964 -8 
9- 6S9S7 -j 

9- 69009 -3 

9,69031-1 
9- 69054 I 
9, 69077 -2 
9. 69099 r 6 
9. 6912s -o 



9.69144-4 
9. 69166 -8 
9. 69189 2 
9. 6921 r -5 
l» 6 9g|V9 



9, 69256 2 
9.69*78-5 
9.69300-8 
9.69313-1 
jM>934j J 



9.69367-4 
9- 693^9 8 
9.69411-0 
9,69434-2 
9, 69456 -4 



9. 69478 -6 
9. 69500 '7 
9,69522-9 
9.69 



■ 6 9545 '<> 
» 6 95 a 7* T 



9.69589-2 
9. 69611 -^ 
9.65633-4 
9.69655-4 
9. 69677 ^ 



9.6-^699-5 
9.69721-5 
9. 69743 -5 
9.69765*4 
9. 697^7 



. ■■ ■ 
.69809 -4 
9. 658 3 1 3 
9. 69353-2 
* 69875-1 
9, 69897 *o. 



Co-fine. 



380 

379 
379 
379 

379 
378 

373 
37^3 
37* 
377 
377 

377 
377 
376 
376 
376 

376 

375 
375 
375 
375 

374 
374 
374 
374 
373 
373 
373 
373 
37* 
37* 
372 
37* 
37i 
37i 
37i 
37^ 
37* 
370 

37o 
3 6 9 

369 
369 
369 
368 
3 63 
368 
368 
367 
3*7 
367 

3*7 
366 
366 
366 
366 
361; 
3*5 
3*5 
365 



co-imc. 



94181 -9 

94i74'9 
94167-9 
94160 -9 
94153-9 



g. 941^9 B 
9,94131 3 
9.94125-8 
9. 941 1 3 n 
9.94TU -7 



9. 94104 -6 
9,94097-5 
9.94090*5 
9.94085-4 
9- 94075 '3 



9. 94069 -3 
9,94062-2 
9-94055-1 
9 ' 94048 *o 
9,94040-9 



9. 94033 -8 
9,94016-7 
9.94019 -6 
9.94012*5 
9.94005 "4 



9.93998-2 

9. 93991 T 

9.93984*0 

9, 93976 -8 
9.93969-7 



9,93961-5 

9- 93955 "4 
9,91948-2 
9,93941-3 
9-91911*9 



9,93916-7 

9-939'9'5 
9- 939 1 * '3 
9-93905-2 
9.93*98-0 



9, 93890 -ii 
9,93883-6 
9.93876-3 
9.93369-1 
9. 93S61 -0 



9-93S54-7 

9-93347*5 
9.93840-2 
9.93833-0 



9.93aia- 5 
9.938113 

9. 93804 -Q 
9.93796-7 

9- 9W%9 a 



9.95731-; 
9,93774-9 
9.93767-6 
9.93760-4 
9' 93753'* 



Sine, 



117 

m 

U7 

n 7 
117 
ri7 
lr 7 
U7 
117 
n 7 

118 
Ji8 
Hfl 

riS 
tig 

118 
118 
nS 
118 
1*8 
nS 
118 
ti8 
119 
119 

119 
JI9 
119 

Tt9 

119 
119 
119 
t- 9 
119 
119 

T20 
120 
120 
HO 
IlO 

T10 
IZO 
HO 

no 

120 

120 
120 
rir 
lit 
121 

I2T 

121 
121 
111 
rsl 
121 
ill 
ill 



Secant. 



ro.OjiitS 
10.05815 
to, 05832 

10. 05S39 
10. 05^6 
ro. 0-8 ^ 



]■.-. CjBM 
10. 05867 
ic. 058^4 
to. 05881 
[0.0588a 



Uo-fecaai. I fBugcnr. 



10.31443 
10.31420 
IO-3IJ97 
10,31375 
10.3135; 
to. ^i;u 



10, 05895 
ro. 05901 
1 o . 059 1 
10.05917 

TO, O5924 



TO.&593I 
TO. O5938 
ICO5945 
IO.O595J 

10.05959 



10. 05966 
10.05973 
10. 05980 
10.05988 
10. 05995 



10-313*76 

TO* 311^4 

to. 31261 
10,31238 
10.31216 



ro. 31193 
10.31 171 

TO. 31 148 
IO.3H25 

ro. 3i tox 



9-74375 
9- 74405 
9 74435 
9.74465 
9-74494 
9-74>-4 



00-F.m.g, 



9- 74554 
9- 745*3 

9- 7461.1 
9- 74 6 43 
9,7467; 



10,310*50 
10. 31058 
10.31035 
ro.31013 
10.30990 



9. 7470.1 
9-7473* 
9.74762 

9.74791 
9.74821 



to. 2562^' 
jo. 25595 
10.15565 
10.^ 55 j 5 
10,2550^ 
10.25476 



10. 2 5446 
10.25417 
10.25387 
10.25357 

io. 15 U7 



Ml 



59 

53, 
>7 
5* 
55 



TO. o6qo2 
IO* 06009 

id. 060 1 6 

ID. 06023 
IO.0603O 



10.06037 

10,06045 

ia. 060^2 
10,06059 
10*06066 



10. 06073 
10.06080 
10. 0608 a 1 
10. 06095 
r 0.061^2 



10.^6109 
io. 061 16 
10,06124 
10.06131 
10.06128 



TO. 06145 

ro .06153 
to. 06 160 

TO. 06167 

10.06174 



10. ofiiSi 

TO. 06T89 
10.06196 

ro. 0620^ 
10.^6111 



10.^6218 

10. C6Z25 
i c. 06131 

TO- O6i40 
TO. 06247 



/o-freant. 



60 Degrees, 



10.30968 
to. 30945 
10. 30923 
10. 30900 

ID. 30878 



TO. 30856 
IO. 30S 33 
IO.3081I 
TO. 307S8 
IO.30766 



IO. 30744 
IO.307II 
TO. 30699 

to. 30677 



io. 30632 
10,306 ro 
10.30588 
re. 30566 
to. 10^44 



10. 30521 
10.30499 
ia, 30477 
10,30455 

10.304:^ 



TC 3O4TI 

io> 303^9 

10,3*367 
10,30345 

TO. Sw_WJ 



10. 30301 
ro. 30279 
ro. 30157 

10. 3^35 

10^30211 



ro. 3019: 
10,30^69 
10.30147 
to. 30125 
10,30103 



SkTlTH. 



9.74SSI 
9,74880 

9. 749 id 
9- 74939 
9- 749 ^ 



10. 1529R 
10.25268 

TO. 25238 

10, 25209 
10^25179 



9- 74998 

9.7^0:8 
9^ 750^ 
9-75^7 
9-75^7 



9.75146 
9.75176 
9, 75205 
9-75*35 
9-7**G4 



9-75^94 
9-753^3 
9-75353 
9.75382 

9'7<*4TI 



9.75441 
9. 75470 
9.75500 
9-755^9 
9-71^8 



9-7^5 s * 
9.75617 

9-75647 
9,7567* 
9*717*1 



9-75"5 
9.75764 

9-75793 
9.75812 

9.7f8;2 



9.758^1 

9. 759 TO 

9-75939 
9.75969 



9.76017 

9. 76os6 
9. 76086 
$.76115 
9.76144 



10.15149 
10.25120 
10. 25090 
10.25061 
10.25031 



>4 
53- 
5* 

-■' 

49 
4* 
47 
46 

±L 



10. 25002 
10. 2497; 
10, 24942 
10. 249,3 
ro. 248S3 



io. 24854 
10. 24S24 
jo. 24795 
10. 14765 
10. 24736 



ro. 24706 

TO. 24677 

io, 24647 
10, 24618 
ro. 24589 



10.14559 
10*24530 
lo. 14500 

10,1*1471 

IOr 14142 



IO, 2441* 

TO. 24383 
TO- 24353 
IO. 24524 

ID. 242 95 



IO, 24265 

io. 24236 

TO. 24207 
TO. 2417S 
13, 24T48 



10. 24: 19 

10. 24090 

10,24061 

IO. 240 2 T 
TO. 24C0 2 



IO.23973 
IO.23944 
IO.239T4 
IO.23885 

10 238>;6 



C*-rang. 



Tangent. 



44 

4i 
4* 
4i 

40 



39 
3* 
37 
36 
35 



34 
33 

ir 
3° 



29 
28 
27 
26 



*4 
J 3 



14 
13 

12 
IT 
IO 



M 



I 











t 


HS ] 










T 


Ante XIX. Logarithmic hint** Tangents, and Secants 






? c 


Degrees. 






o j 9, 69S97 -o 1 


i5".i " >JFL 


Co-hue, 


tn 


Sccjnt, 


Ca-tecynt 


1 in ^cn t 


Ca-ting. J M 


3*4 

364 
364 

3*4 

3*3 

3*J 

J*J 

jftl 

3 S: 

56; 


9-9yn ,T 


IOO''2iJ7 


10. ;oir>3 


9,76144 


10. 23856 | 60 


1 


y.G<P7.r»"9 


p-jrw* 


122 


1*. 0615.1 


10, 300M1 


9,76173 


10.13S27 I 59 


1 


9. 69940-7 


9*93738-5 


in, 06162 


to, f^cy 


9. 76101 


10.23798 


5» 


3 


9 69061 *6 


9-^1731* 


1:1 


10, 06*69 


10.3-37 


9,76231 


io. 23769 


^7 


4 


9,69984-4 


9- 9*7*1"* 


10. 06 i -6 


j?. ;ffif6 


9.76261 


10,13739 


56 


5 


q. 700r>6 "2 


9.^3716*5 


111 


1^.06281 


to, 19994 


9,76190 


10. 13710 


*5 


& 


y, 7002^ t 


9*91709* = 


1 . • f .' - j : 


10, 19971 


9*76319 


to, £3681 


54 


7 
8 


9- 7Q"49 "S 


y, 9^701 '9 




fo,o6n-K 


1 m 19950 


9, 76348 


10,13651 


53 


9. 70071 -6 


9.93694-6 




1,^-6^5 


ir-HiQii 


^•"6*77 


10, 13623 


5* 


9 


9.70393-3 


9, 936S7-1 


112 
121 


■c.o6jH 


i:j, 1^.07 


9, 76406 


10,23594 


5* 


*« 


rj. 7*115 "t 


9-91*79*9 


it .0631^ 


to. mXSi 


n. -64 1 r 


10, 13565 


5° 


1 1 


y. 70136-8 


9*93672*5 


10.06317 


10. :9Sbj 


9- 76464 


TO. 13536 


49 


II 


9,701^-5 


9*93665-2 


113 
113 
113 
"3 

1 = 3 
123 
1*1 

"3 

tij 

113 


10,0633? 


IQ. 29841 


9. 76493 


IO. 13S07 


4« 


l 3 


9. 70 1 So -i 


36. 

36. 

361 

36. 

36s 

360 
36O 
36O 

359 
359 
359 

359 

35* 
3^ 
35* 
358 

357 


9N3*5"" 8 


io^^m 


10. 19810 


9. 76511 


T0.13478 


47 


•4 


9. 7Q10I "9 


9*93*5°'5 


to. 163 50 


10.29793 


9-7655I 


10,13449 


4* 


'5 


Q 70123 *6 


s, -93643-1 


ico6j?7 


10,29776 


q. 765S0 


10, 23410 


45 


it 


9- 70245 '2 

9. 70166 "9 


9*93635-7 


10.36364 


10,29755 


9. 76609 


10.23391 


44 


17 


9-936:8-4 


10.06372 


10.29733 


i 9-7**39 


to. 23361 


4! 


9. 702SB '5 


9 '93611 "C 


10.06379 


jo,197»i 


9.76668 


10-1333* 


4* 


! 9 


9- 70310 'I 


9*93* r V* 


10.06386 


10,29690 


9,76697 


10,13303 


4» 


10 

11 


g. 7033* "7 


9,93606*1 


10, 06394 


10,19668 


9,76715 


to. 13275 


40 

39 


9- 7*353 *3 


cj<91 59K h S 


10-06401 


10.29647 


9-7*754 

9.7678] 


10. 23146 


IX 


9- 70374 '9 


9*9l5 f Jt "4 


to. 06409 


to. 19625 


10.13217 


3* 


*3 


9- ?oj9* "4 


9. 9; 5^4" r 


T *3 

124 
124 

1*4 
t^4 

1-4 


to. 0641.6 


to. 19604 


9. 768 ft 


, 10,33188 


37 


"4 


9.70417*9 


9*93:76-6 


i . 0642 j 


10.1.95X1 


9. 76841 


10.13159 


3* 


*5 

26 


9-7°439"5 


9. 93*614' £ 


10,06411 


to. 19561 


9,761*70 


10- 1 3 1 30 


35 


9» 70461 'Q 


9,93561 *8 


i^. 06438 


■0. 29539 


9,7689^ 


10. 13101 


33 


I; 
*8 


9, 704S2 -5 


9*93 e S4"3 


10,06446 


io. 295T8 


9,7691)3 


TO. 1307t 


9. 70504 -0 


9,93546-9 


10.064*. j 


i^,:94 7 6 


9* 7*957 
9, 769S6 


10.13043 


3*i 


zy 


9,70^5*4 


9* 93 539 '5 


10. 06461 


10, 194** t; 


10,23014 


J' 


3* 


9. -ou6*9 


Q-'fJfU'o 


1 _4 

"4 

'=4 
124 
124 

114 
1H 
■U 


TC,r6 4 <i3 


IO.194U 


9 77015 


10. 12985 


30 


V 


9, 70568- 3 


357 

J57 
3^7 
35ft 

IS* 

15? 

3*5 
35^ 
35 5 
354 
3-4 
354 

! 354 
353 
353 

351 
353 
353 

35- 
3%* 
35- 
35 = 

55' 
3 ijt 


9,93524-6 


10.^6475 


10,29432 


9- 77044 


TO. 2 1956 


3 


3 = 


9, 70589 *8 


5*93Si7i 


to.c64^3 


10,2941*^ 


9- 77073 


to. 11927 


J3 


9. 70611 "i 


9,9^509*7 


ir. C649C 


TO. 29^^y 


9, 77101 


TO. I2899 


*7 


14 


9. 7t?6jz -fi 


9,93502*1 


10. 06498 


10. 2^67 


9.77130 


10. 1:870 


16 


3< 


0. 7cfi^-q 


9, 91494 -s 


1^.06505 


10, 29146 


, p, 771551 


10, 2:8-11 


25 


3* 


9* 70075 "3 


9,93487-3 


10,06513 


10, 2931* 


9.771&8 


TO, H8ll 


*4 


|7 

3* 


9, 70696 *7 


9- "33479 '8 


ic. 06520 


10-193^3 


9, 77"7 


IO, II783 


=3 


9*70718 -c 


9- 9347= '3 


115 

125 
^5 


10.06^28 


ia* 29* Hi 


9. 77246 


IO.H754 


11 


39 


<}, 70739*1 


9,95464-9 


io.^6j35 


TOw 19161 


9*77*74 


TO, H716 


21 


4 o 
41 


9* 707*0 '6 


9.93457*4 ! 


10,06543 


10,19139 


9-77303 


TO. I2697 


20 


9* 707B1 9 


9.9 14409 


1C.C6550 


TO, 291l8 


9*7733* 


IO.22668 


19 


4* 


9. 70H03 1 


9.9344= '4 


I£ 5 
i-S 
"5 

1*5 

125 

Elf 

ti6 


10.06558 


^0,19197 


9.77361 


IO.II639 


18 


43 


9. 70E 24*5 


9-93434*9 


to, 06565 


tO, ig T 76 


9- 77390 


TO.llSlO 


n 


44 


9. 70S45 -8 


9* 934*7 '4 


ic. 06573 


10,19154 


9.77418 


lO,115Sl 


16 


45 
46 


9* 70867 *o 


9.93419*9 , 


10.06580 


10,29133 


1-77447 


IO.H553 


| 5 i 


y- 7oS88 ■! 


9.93411-3 


10.06588 


IO. 29I T2 


9* 7747* 


IOII514 


14 


47 


9. 70905 -4 


9, 93404 *t 


10,06595 


10.19091 


9.77505 


10.12495 


13 


48 


9. 70930 -6 


9- 91397 V? 


10. 06603 


TO, 29O69 


9-77533 


to. 11467 


1: 


49 


9, 70951 -s 


9*93389-8 


10,06610 


70,19048 


9.77561 


to, 11438 


ir 


50 


i), 7^973 *o 


9'93lBi'i 


126 

ri6 

126 
126 


TO, 066l8 


tO,Z90:7 


9-77597. j 


to. 11409 


ro 


5- 


ij, 7Ctj*j4'i 


9*93174 7 


10,06625 


TO. 29OO6 
70.28985 


9*r:6iy 


10.11381 


1 


*i 


9-7ici ir 


9 913*7-1 


IO. 06633 


9.77648 


TO.11351 


53 


^71036*4 


9*93359* 


to. 06640 


10. 2S964 


9*77*77 


tOi 11313 


7 


54 


9. 71057 -5 


9,91351-0 


126 


IO. 0*648 


10. 2R942 


9, 77706 


to. 11194 

TO. 11266 


6 


S3 

<6 


q* 7107!! *6 


9-933445 


1x6 
126 


10.06656 


to. i8y:t 


9* 77734 


s 


9.71099*7 


9-9333* '9 


10.06663 


1 10.28900 


9, 777*3 


IO, !11J7 


4 


57 


9. 71120 'E 


3?< 


9-933*9*3 


126 
126 
ti6 


10.06671 


10.28879 


9* 77791 


IO,tll09 


3 


5* 


9-7^4l J 9 


9-93311 -7 


10,0667s 


to,iS3;8 


9.77810 


io, 22180 


2 


59 


9, 71 [(Si *y 


9-933H*' 


10,06686 


io.i5S 37 


9- 77*49 


10,22151 


j 


60 


9.71183-9 


350 


9*91306-6 


10, 06693 


10,2^816 


0, 77877 


TO, 22*23 





M 


Co-line. 




Sin**, 




Co-fee ant. 


becatit. 


Co-lang. 


Tangent. 


M 




59 


Degrees, 




- 



r '39 3 

Table XIX. Logarithmic Slnei, Tangents, an X Secants, 



31 Degrees* 



Sine. 



p 
I 

£ 

3 

4 
5 



ii 
u 
-3 



16 

'7 
ig 

19 



11 

*3 

*4 

9L 



26 

27 

ti 

29 
30 



3* 
33 

34 

35 



36 
17 
33 
39 
40 



4' 
4* 
43 
44 I 
4] 



46 

47 
48 
49 
5 C 



5' 

53 

54 
55 



5* 

11 
59 
60 



1*3 '9 
105*0 
116*0 

*4**9 

167*9 
iS3- 9 



3^9 « 

35*7 

3Ji*6 

393 '< 



4144 

435'* 
456- 1 

476-9 

497'8 



518*6 

S39 4 

560 1 
jSo'9 
601 -7 



611-4 

643 "* 
663*9 

684*6 

?Q5'3 



7*5 "9 
746*6 

7 6 7"3 
787"9 
808*5 



829*1 

S49*7 
870-3 
890 '9 
9" "4 



931-0 
95* '5 
97J-P 

993 5 

2014-0 



°34'i 
.054-9 
2075 -4 
1095-8 
1116-2 



2 1 36 -6 
H57'0 
"77 '4 
1197 '8 
nr8*i 



1138*5 
2258*8 

3179*1 

1299 *4 

311,-7 



1340*0 
1360 -3 
13*0-5 
1400*7 
1421 "C 



vi 



Co- fin*. 



:J.ltO'' 



35 e 
35° 
35<* 
349 
349 
349 
349 
349 
343 
34* 
34 8 
34^ 
347 
347 
347 
347 

347 
346 

346 
346 

346 

345 
345 
345 
345 
345 
344 
344 
344 
344 
343 
343 
343 
343 
343 
34* 
34* 
34* 
34* 
34" 
34- 
34* 
34' 
340 
34° 
340 

340 
340 
339 
339 
339 

339 
339 
33* 
33S 
338 

33* 
337 
337 
337 



Co-Liuc- 



9. 9 j 306 '6 
9.93199-0 

9*93*9" '4 

9^3283*8 

9-93276-2 
9. 93*^-5 



9.93260-9 

9-93153-3 
9- 93*45 '7 
9'93*38'0 
9.93230*4 



9' 93111 "8 

9-93**5"' 
9.91207-5 
9-91199-8 
9*93191-1 



V-V3^4"S 
9.93176-8 
9. 93169*1 
9.93161*41 
9-93MT7 



9.93146*0 

9-93H8-3 
9.93130-6 

9*93 1 * 1 -9 
9-93 l ^-= 



9,93(07*5 
9.93099-8 
9. 93092 -r 

9.93084-3 
9,93076-6 



9. 93068 -S 
9. 93061 *i 

9*93°53"3 
9.93045-6 
9 -93<>37 "1 



9.93030-0 
9*93021-3 
9.93014-5 
9.93006*7 
9- 93998 '9 



9.92991*1 
9*92983-3 
9,92975*5 
9, 92967 -'7 
9,93959*9 



9, 92952 -T 
9.91944*2 

9* 9*-936 '4 
9-9393S '6 
c. 91910*7 



9*91912-9 
9* 92905 'o 
9.92897-2 
9.92889*3 
9*91881 •< 



9.91873-6 
9*92865*7 
9* 91857 -8 
9,91849*9 
9. 92842 "o 



Slur, 



i*7 
i*7 

117 

117 
117 

i*7 
127 

127 
127 
117 

«7 
117 
118 
128 
128 
128 
118 
118 

US 

118 

Iftg 

izS 
119 
1*9 

119 
119 
119 
i*9 

[19 

129 
[29 
i.nj 
119 
130 
[30 
130 
130 
130 

13& 
130 
130 

130 

130 
130 
131 

131 

'3* 

*3* 
131 
*3" 
'3* 

'3- 
131 

13' 



8tCuA> 



Co-iS 



o. 06693 
0.06701 
0.06709 
0.06716 
0,06724 

O. 0671 J 



0.06739 

O.06747 
O.06754 
O.06762 
0*06770 



CO6777 
O.0S785 
O.06793 
0.06X00 
o, 06808 



0*06816 
. 0681 3 
0,06831 
0.06839 
o. 06 %$& 



0.06^4 
0.06S61 
0.06869 
0.06877 
o. 06 88 * 



.06891 
, 06900 
. 06908 
. 069 1 6 
.06913 



0. 06931 
o. 06919 
o. 06947 
o. 06954 
o. 06961 



j. 0697'? 
0.06978 
0,06986 

Qt 06993 

o. 07001 



O.O7OO9 

o, 07017 
0.07014 
0.07031 
0.07040 



. 07048 
. 07056 
.07064 
.07071 
.07079 



0*07087 
0.07095 
0,07103 
0,07111 

n.071 .9 



0,07116 
0,07134 
0.07141 
0*07150 
0,0 7158 
*o-f*jcant. 



5 5 Degrees. 



10.18816 
ro. 28795 
10,18774 
10**8753 
10.18732 

10. 1 37 11 



Tang. I Co-tang. 



10. 2B690 
ro, 28669 
10. i36 4 8 
10.18617 
in. 18607 



10. 2858b 
ro* 18*65 
10. 18544 
jo. 18513 
10.28^01 



10.18481 
10.23461 
10.18440 
10.28419 
10, 1S39S 



10.28378 
ro. 18157 
10, 18336 
10. 18315 
10,1819? 



io. 28174 
to* 18253 
10,18133 
10,18212 
10.18191 



10. 28171 

TO. 1815O 

10*18130 
ro. 28109 
10. i&oSq 



10. 18068 
10. 2S048 
10. 18027 

ID. iSttOfi 

10. 17986 



to. 37966 

10,27945 

10,17915 
10. 27004 
10* 178S4 



10. 27863 
I0.27S43 
10.27813 
10. 27802 
10- 27782 



J 1.27762 
jo* 2774 [ 
10. 2772 [ 

10*27701 
io. 27680 



1 Q , 2 7660 

10. 27640 
10.27619 
10.27599 

.0,17570 



9-77877 
9*77956 

9-77935 
9*77963 

9.7799* ; 

9.7*020 



9/7U049" 
9* 78077 
9.78106 
9.78131; 
9,7^167 



9. 7**- 9* 
9,78220 
9- 7**49 
9.78177 
9. 782*76 



9-7^314 
9-T8-63 
9.7^391 

9*7*4*9 
y* «*44* 



9.7*476 
9.78*05 
9*78533 
9.78562 
9. 7859^ 



9.78618 
9*78647 
9.78675 
9* 78704 
9-78:31 



9.787-60 
9.78789 
9.78817 
9*78845 
g. 78*74 



9.78902 

9* 7893° 
9* 78959 

9*78987 
9- ?90'5 



9* 79*H3 
9.79072 
9. 79(00 
9-791*8 
9.79156 



9.79*85 
9*79113 
9.79141 
9.79169 
9.79197 



9-79J* 6 
9* 79354 
9.79381 
9.79410 
9.79438 



9. 794 6tV 
9-79495 
9-795*3 
9-79SS 1 
9-79J7 1 ! 



decant* Co-tang. 



to. 22123 

10. 11094 
10. 2i7>6«; 
10,12037 
10. 12008 

TO. H980 



10* 219^* 
10* 11923 
10.11894 

10.11865 

10.118*7 



t. , ij ,-.' .1 
10,21780 
10. if 751 
10.11723 
10. 2i6g4 



10. ij6l6 
10. 21637 

10.11609 

TO.ll^Si 

10*21552 



10.11*- 24 

10*21495 
10. 11467 
lo* 1 j 4 j -. 
10. 114.1-. 



'0. 213*2 
U*2l 3 gj 
10.11315 

: -. 11:96 
10. 21**6* 

IO. 2 J 24O 
IO. lilt J 
IO.IHS3 

IO* 21 155 

10.,' r r if 



IO. 2109*1 
IO.HO70 
!□, 11041 
IO. HOT3 
10. 2098 c; 



10. 10957 
10.10918 
10, 20900 
io. 20871 
1^. 20844 



10,20815 
10,20787 
10* 10759 
10, 20731 
10. 10703 



io. 20674 
10. 20646 
10*10618 
10.20590 
10. 20562 



M 

59 
S* 
57 
5« 

Jl 
^4 
^1 
H 

5- 

M 






49 

48 
47 
46 

4^ 



44 
41 
4* 
4' 
4"> 



34 
11 

3* 
3* 
30 



to. 20534 
10* 20505 
1 0.1c 47 7 
10.20449 
10.20421 



Tan;!* 11 r. 



m*m 



S* 



t MO 3 __ 

Tash XIX. Logarithmic Sines, Tangents, and Secants. 



5 IDC, 



D.I 00" 



5* 

ft 

6O 



M 



7- f'" 1 "4 

7:5-1-7 
■ 7M- 1 " f - 



-da 



7^4= 
71661 ■ 
716*2 

72-^2 



7i74i 

7*73i 

7iSk'i 
71811 



72841 
72862 
728S1 
719m 
71911 



7*94* 

72*jfii 

7^3= 
71COI 
710*1 



73041 
73061 ■ 
7jcir 
731^0 
7?rao 



73 H 3 
7316c 
7**79 
7i'99 
7^"9 



73*39 
73*5* 
73178 

73298 



733>7 

7335* 

7317^ 
71396 

734 M 



73435 
73454 
73474 
73493 
7TSM 



73333 
7355* 
73571 
73^1 
73610 



Co-fmt. 



V17 
317 
31* 
H* 
?1* 
ii^ 
51^ 
1*5 

315 
335 

<*J4 

314 
3H 
134 
334 

113 
331 
3.H 
333 
333 

31* 
33a 

33i 
33* 
S3' 
31' 

3;t 

33' 

33° 
33° 
330 
33« 
330 

3*9 
319 

3*9 
319 

33P 
328 
3*8 

?*S 
318 
318 
3*7 
3*7 
Si? 
3*7 
3*7 
3*6 
326 

326 
316 
325 
5*5 
3*5 
3*5 
3M 
3*4 
3*4 



L'o-fin 



$1 Drgrcfi. 



9-9-*4- + ^ 

9. 9^1/1 -j 
^. 9; i t ^ ■ 7 

9-9^0-4 

9. 91^2-5 



9< 9--7*>4 h [j 

9-9^78-7 

9-r-7H'9 
9-9-747'- 
9- 9-739*' 

9-92721 1 
9-9-7", "J 

9-9*:^-' 

9.91699- 1 
9 91691 -r 
9-9*fl?r> 



9-9 l6 75'' 
9.92667*1 
9.91659- r 
9. 91651 'i 
9*9i64;-i 



9-9 lfi 27"3 
9. 91619-0 
9- 9*611 *c 
9. 41601 *rj 



9- 91594 '9 
9-9*5i6*£ 
9-9*57^8 
9.91570-7 
9-9^561 d 



9*9*554"* 
9.92546-- 

9'9*338'4 
9-9*530-3 



9-9*5'4"f 
9. 91506 ■& 
9.91497*4 

9-9*4=9*7 
9- 9*481 '6 



9- 9*473 * I 
9-91465-4 
9.92457-1 

9-9=449' I 
0* 02440 -9 



9. 91432 -£ 
9.92414-6 

9*9*4 , *"4 
9.9:4^-3 

9.92400-1 



9.91391-5 
9-9S333'7 
9-9*375 '5 

9«9*367*3 
9-9*359*' 



Sine. 



131 
'S = 
'3* 
m 

*r- 

T 3* 

1.^ 
132 

[ ? 2 
131 

>s* 

'"-.3 
'33 

Ml 
'33 

n, 

133 
'33 

133 
'33 
'33 
'33 
r?S 
'34 
'34 
134 
134 
'i4 
"?4 
'34 
'34 
'H 
'34 
'34 
'34 

135 
'35 
'35 
'35 
"35 

"35 
'35 
'35 

*35 
'35 
'36 

136 

'36 

.36 

'3* 

136 
136 
136 
136 
Iff 

'3* 
136 

'37 
'37 



Secant, 



g 7 i 5 H 
.0716b 

■^7'74 
.07181 

.07190 



*7^3 

^.'■7:29 
0713? 



07145 
0.07252 
c. 0726* 
0.0^269 
* r -?*77 

:o"."ti7iS7 
0.07193 
0.07301 
o. ^7309 
Q « Q7_3_'_7 
o.*7*aj 
0.07333 
0.117241 

io.©7349 
o. 073*17 



o. 07265 

to. 07573 

073SI 

o, 07389 

a 07 307 



0.07405 

0.07413 

074U 

07419 

^7437 



& 07445 
0.07454 
07461 
0.07470 
^07478 



o. 07TI6 
0.07I94 

o, 07J10 
°7p8 



0.07527 
0.07535 
0.07543 
a 07551 
^755q 



07J67 

f0 '°7J7S 
o. 07584 
0.0759a 
fo. 07600 
c.QTboj 
0.07616 
[ 0.07614 

0.07*33 

0764 r 



Co- icon 1. 



Co-Jccam, 



= 7579 

*7559 

*7539 

0.17514 

27496 

i747a 



173^7 
to. 17137 

= 73'7 
o. 27197 
10* 27277 



0.17157 
27237 
ro. 17117 
ib. 17197 



-i74:J 
-274*3 

.i74'8 
.27398 
. 2737* 



10.27157 
0.17137 

17117 
10,2709s 

17078 



.27^58 
.17^38 
. 2 7orS 
.16998 
. 16978 



0. 16959 
16939 
26919 
16^9 

0. 26379 



a. 26860 
0.16840 
0.26820 
o* 16800 
0* 1678? 



0. 1676 1 
0.26741 
0. 16712 

lO. 167OI 
0.26682 



10.16663 
O.16643 
Q, 16613 

o, 16604 

'o. 1&5&4 



0.26565 

0.26545 

0.16516 
o. 16506 
ke< 26487 



10.16467 
10.1644! 
to. 16418 
10. 26409 

10. 26389 



Secant. 



— 



j 7 J>egr«s. 

'"I, 1 J ''I 



f 4llgClH. 



9*79579 
9.79607 

9, 79*3 c 
9.79663 
9.7^691 
^. 7?"' 14 



9-79747 
9-79'7 tj 
9-79^^4 
9.79^32 
9-T9»5c 



9.79S88 
9-799* 6 
9- 79944 
9- 7997* 
9- Soooo 




9. £ooi S 
9 . £00 56 
9. 800S4 
9-&oiri 
9- 80,40 



f. 8«m68 
9* 80195 
9.80111 
9.S0151 
9. 80179 



9. 80307 
9-*°335 
9-80363 
9.30391 



9-^o447 
9*Bo474 
9.80501 
9. 80530 
9.B055B 



9. 805 I 6 
9.806*4 
9. 80641 
9*80669 
q. 80697 



9.80715 
9.813753 
9.fto78i 
9-80808 
0.^0836 



9. 80864 
9*80891 
9. 80919 
9.80947 
9t_8o97 5 



9TB 1003 
9.8103c? 
9. 810^8 
9.&10&6 
9»8mi3 



9.81141 
9.81169 
9.81 196 

9.81114 
9.8JI51 



Co-tang, 



Co-tang 



0.10421 
o. loj(>3 
- 10365 
*°337 
6, 20309 
0. lozSt 



*997= 
o. 19944 
ro. 19916 
0.19888 

198(0 



198^1 
0.19805 

0.19777 
o, T9749 

,6. 19711 



0.19693 
o. 19665 
0.19637 

o. ic6n9 
o. 19^8 r 



o, 19553 

0.19516 
o. 19498 
o. 19470 
<?- 1944* 



o. 1941 4 
o* 19386 

0*19358 

o.T933t 

o. ig 3 o^ 



0.1917.; 

o. 19147 

=>. 19H9 
0.19191 
O.19164 



io. 19136 

b. r 9 ;■- a 

a- igoSr 

o. 19053 
0. 19*015 



0. 1S997 
0.18970 
0, 18942 
o. 1S914 
rS*S 7 



0. 1^59 
0.18831 
ro. 18804 
o. 18776 
o- 1874S 
Tangent, 



M 

60" 

59 
58 
57 
5* 



54 
53 

5 1 
5^ 

5C_ | 

49 
48 
47 
4« 

iL 

44 

J* 

4* 
4' 



,38 

37 
3* 



34 
33 
3* 
V 

m 



28 

*7 
26 



*4 
*3 
11 

it 
10 



IS 

17 

16 

'5 
'4 
'3 
It 
ft 

10 



4 

2 
1 
o 



■P— 



I 

Table XIX, 



t M* 3 



Logarithmic Sines, Tangents, and Sec:mts. 



33 Degrees. 



M 



7 
I 

9 

TO 



It 

ni 

J* 

■4 

ffj, 

I* 

^7 
18 

-9 

IT 

*4 



27 

iS 

= 9 

1 39 

'ft 
33 
IJ4 
li 
'l^ 
rj7 
*3« 



4" 

4* 
43 
44 
_45 
46 
47 
4* 
49 
50 



5' 
5* 
53 
54 

5* 

\l 

fro 



1^ 



Sine. 



9. 7Jtiia 
9,73630 
9,73649 
9-73669 
9< 73688 
9-737Q*' 



9-737*7 
9.73746 

9*737*6 
9-73735 
9*73304 



9-73^4 
9-73*43 
9*733*1 
9- 73^** 
.9-? 3.99-- 




7+t i- 
74IJ- 
7415° 
74169 

74133 



>4toS 
74117 
7414 6 
74*65 
74iSj_ 

743«>3 
7431* 
7434* - 
74360 

74379 



9* 7439 8 
9*74417 
9*744*6 

9- 74455 
9-74473 



9*74491 
9-745" 

9-7453° 
9-74549 



9-745*7 
9. 74™ 

9.74614 
9*74 6 4i 



7. 74681 
9'74699 

97475* 



Oi-fine, 



3*4 

3*4 
3*4 
3*3 

3*3 
3*3 

3*3 
3*3 
322 
321 
3*1 
322 
3" 
3*1 
31* 
3** 
311 

3*- 
310 

3*° 
310 
320 
310 
3-9 
319 
3-9 
3^9 
3-9 
318 
3*3 
318 

J* 
3<3 
3*7 
3-7 
3*7 
3-7 
3'7 
316 

3i6 
316 

316 
3-6 
315 
3'5 
3*5 

3M 

3-5 
3H 
3'4 
314 
314 
3-4 
3-3 
313 
5*3 
3«3 
J'J 



<lu~tccjnt. 



9*359 
9I33O 

9*34* 
9*334 
91326 

9^313 



9- 9*3°9 * 
9* 92301 '6 

9* 9**93 "3 
9,91285 'i 
9,91176 't 



9. 9226S '6 
9' 92260 -3 
9- 92232 'O 
9* 9 2 *43 "8 



9*92227 1 

9* 92 it? -9 
9, 92210-6 
9. 92202 "3 
9.9**94° 



9*91185-7 

9* 9* 1 77 '4 
9. 91169 *] 
9. 91160 7 
9- 9**5* "4 



9. 9*i44 + - 
9- 9**35 - 7 
9. 92127 '4 
9. 92119 -□ 
9* 92110 -7 



92102 -3 
92093 -9 
92 05 5 -6 
93077 -2 
92068 8 



92060 '4 
91052 -o 
91043 -6 
91035-? 
91026 '? 



9, 9=0 1 a ^ 

9. 92009 -9 
9. 91001 *5 

9- 91993 #1 
9.91914-6 



9-. 91976 -2 
g. 91967 -7 
9,91959-3 
9. 91950 -8 



9x91933-9. 

9v 919*5 '4 

9* 9*9** '9 
9. 9190S 3 

9. 91900 -o . 



9.918*1 -5 
9. 91*83 % 

9.91874*5 

9.918*5*9 
9, 9*8^7^4 



Sine 



Secant. 



o. 07641 

:o~ 07649 

I 0.07657 

07665 

Q. O7674 

o. 07682 



o, 07690 
0,07698 

O. 077^7 
O.O7715 



■■5-077J I 

o, 07740 
c, 07748 

0.0-756 
o. 0776c 



0,07773 
0,07781 
to. 07789 
0. 07798 
o. 07806 



o. 07*! [4 
o. 07823 
[0, 07831 
o. 07839 
o, 0764^ 



0. 07K56 
o. 07864 

■o* 07873 
o. 078 S [ 
o- 07839 



o. 07^9$ 
o. 07906 
o. 07914 
fa 07923 
o. 07931 



o. 07940 
o, 07948 
o. 07956 

io. 27965 

o. 07977 



o. 07981 
o, 07990 
o. 07798 
:o. 08007 

o, 080 f £ 



o. 08b 14 
0. 08*331 
o, 08041 
o. 08049 
10. c5to;8 



o. o&>46 

o. 08b 7 5 
o, 080B3 

0. 08091 
eo. oBtoo 



0* 08109 
o. 08 1 1 7 
o, oSixii 
10, 01 1 34 
[0.0814^ 



t Cn-fcrtint. 



5^ Degrees, 



Cn-kc^nt. 



;o. 26389 
to. 26370 
to. 16350 
to. 263 ji 
IP, 16311 

r". 26*9; 



ro. 26079 

to, 26060 

to. 26041 

0. 16022 

0. 26003 



o* 26x73 
0. 26253 
o- 26234 

0, 26215 
o. 2 6-9^ 



0. 26176 

o. 26157 
o* 26137 

O- 2&tlB 

[o, 26095 



0.15983 

O, 25964 

0.25945 

o, 25916 

0.25907 



0. 25887 

o. 15868 
o. 1^849 
o, 25830 
o. 25811 



0.25792 

-5-15773 
0.15754 
0.25735 
o. 2*716 



o. 25697 
o. 25678 
o. 25659 
[O- 25640 
to. 25621 



o* 15602 
o. 25583 
0.25564 

n - *5S45 
o. 15526 



0. 25507 
0.25488 
0.25469 
0.15451 

K411 



iO. 251*3 
0.25394 

*537S 
to. 25356 
ro- i>338 



0.25319 

:o. 15300 
o. 15281 

10. i<i6^ 
ro. 15244 



Secant * 



Tangent. 



9**125: 
9.81^79 
9. Si 307 
9.81335 
9. 81361 
9- 3 ,-33 Q 



9. B 1445 

9-BH73 

9. 8150a 

&g£fcg 



9*81556 

9.815B3 
9-81611 
9.81638 
9.81666 



9. JJ1693 
9. B1721 
9-8174S 
9.31776 
9. 81805 



9.818^8 
9*818^6 
9*81913 

9* ■ - .4 : 



9^1968 
9.81996 

9. S201 : 
9- 82051 

9. 81078 



9. ttzit.6 

9-3* J3 1 
9. S1161 
9.82188 

9. $211* 



9- 82143 
9. 82270 
9-82298 
9-823 = 5 

9- 8i;<ii 



9.813S0 
9. 82407 
9.8143 s 
9. 82462 
9*81481 



9.82517 
9.82544 
9.81571 
9.82599 

9. B16 26 



9.826y 
9.81681 
9 S1708 

9.-^5735 
9. 8 176 2 



9* 82390 
9. 81817 
9 81S44 
9. 81871' 
9. 82899 



Co-tmf, 



Cii-*caog. 



0. 18748 
18721 
18693 

o. 18665 

at 18638 
0. 1 86 10 



0. 1I581 
0. 1B555 

o. 18321 
o* 18500 
o, 18472 



a 18444 
0. 18417 
o. 18389 
o. 1*362 
J - ^334 



.S307 

18279 

1815* 

0, 18124 

0*18197 



o. 18169 
a, 18142 
0. 18114 

0. 18087 

' ^059 



o. 1803a 

J. i3cr>4 

0. 17977 
0,17949 
0. 17911 



o. 1 7894 
0.17867 
o. 17839 
o. 17812 
°- '778 5 



o. j 7757 
o. 17730 
o- 17702 
o. 17675 

0-17648 



60 
59 
SB 
*7 
56 

il 
54 

51 
5' 

49 
48 

47 
46 

1L 

44 

43 

4* 
41 

JE 

12 

37 
3^ 
|1 

34 
33 
I* 

3- 
.o 
29 
28 
*7 
26 

1L 
*4 
*I 
12 
21 
20 



0, 17620 
0. 17593 
o. 175*5 
o, 17538 
o. 1751 1 



0. 174^3 
o. 17456 
o. 17419 

1740 k 

°* '7374 



a 17347 
6. 17319 
O. 17191 
0- 17*65 
a. 17118 



0. i 7 jt 1 h_ , 
O. 17^83 
0.1/156 
7*19 
o# ifroi 



19 
18 

17 
16 

*4 

■ J 

11 
II 

10 



4 

3 
1 
1 

o 

"m" 













[ 
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Table XIX, Logarithmic Sines* Tangents, and Secant* 
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34 


Degree** 








M 


MllC. 


./.i r 


'4-MNJfe 


l/w 


Scorn. 


Cv-fccint. 


Tang, 


Co-ung. 


M 

lo~i 




9.-4^&*l 

y. 74774 "9 
9* 7479J '* 
9.74811 '3 

7. 74*49 "7 




9, oit3^7 4 


id. 0H14; 


10.15144 


9'8atf99 


1 0. j 7 1 1 






3'* 


9. 9 1 848 '9 i 


141 


ic. 081 ;j 


10.15215 


9. 81916 


10,17074 


59 






3 1 - 


9.91840-4 


141 


1 j. r 8 1 60 


10. 15116 


9.^1953 


10.17047 


5S 






3'* 


9-91831 "8 


14: 


( jc, <^i68 


i.~. 2 ci 33 


9. 82980 


TO, I7OIO 


51 




3 


3" 


9.91813 '3 


141 


l^-«T77 


i^» 15169 


9. 83038 


10. 1^991 


*« 




4 

4 


311 
311 


r F . aid 14."? 


141 

141 


I*\ nSlH- 


10, 15150 


9.830*5 


10.16965 


55 




t> 


9, 74S68 1 

9* 74^7^0 
'9.74901 "6 

9, 749*4 "3 
, 9- 7404* 'A 

9. 749^ 1 ' < 


9. *ji£o6 is 


I. . C.S194 


lAlJTJl 


9,83061 


TO, 1693S 


54 




1*1 


9.91797 '* 


14$ 


IO, ^Slr^i 


I".2iir3 


9. 83089 


lO^I^Qtl 


51 




8 


311 


9, t,i7&9'i 


[ 43 


TC. oSltl 


IO. 15C94 


9^3117 


IO. 16^83 


5* 




- I 10 


9.9170^-4 


'43 


id. o3»i9 


10. 15076 


9.^3144 


IO. 16856 


5' 




9 1 

IO 


310 
31c 


9'9«77l 9 


■43 
H3 


to.^RxiB 


10. ;^ 57 


9. Mfi 


U.16829 


50 




9. 917^3 -4 


if . 11B137 


1^.15039 


9.8319^ 


10, i6$oi 


49 






9. 74980 m 

9- 7499 s '7 
9.74017-2 
9, 7403*^ 


3 10 


9. 917^4 '% 


<43 


1^,^145 


(0. 25010 


9^3*ic 


TO. 1*774 


4i* 




11 


310 


9. 91746-2 


J 4J 


ic. 08154 


IC. 2 ^OOt 


9,33151 


10.16748 


47 




'3 


309 


9>9i73l "fi 


143 


lo, 08161 


1% 149^3 


! ?.f3i8o 


10.16710 


4* 




J 4 

3 


3 r 9 


9. or 7^0 '0 


»43 
'43 


ir. 0S171 


10 14964 


■-^w" 


10. 1669; 


45 




9, 7W4\3 
9. 7507; -9 
9, 7*091 *4 
9-75'°9'9 
9»75 frf "4 


9.9171;. 4 


tc. 0^1 Jlo 


ic. -4946 


9^3334 


10,16666 


44 




309 


9, gi?M -'A ! 


143 


IE., O^lH 


10.14417 


9.B3361 


io. 16639 


43 




17 
|| 


3°9 
308 
308 
308 
30S 
308 
308 


9* 9'7 U 3 "* 


'44 


it.. 08*97 


10.14^9 


9. 8338a 


10. 16611 


4* 




9. 91674 -6 


144 


1.;. eS^o^ 


10, 14S90 


9>334'5 


10. 16585 


4' 




*9 
10 


9, 916^5 '9 


J 44 
,44 


H.0K314 


10. 24572 


9.8t44* 


1 10. 1655S 


40 






9-75 T 4 &, '> 
9. 75' fi 5 "4 
9-7« l8 3*9 

9- 7 5«*"I 
a. 75110 *8 


9- 91*77 *J 


1^.0*^13 


10.143^3 


9. 83470 


10. 16530 


39 




*' 


9, 9166$ -7 


144 


1 0. oa 3 a 1 


10,14835 


9.83497 


lo. 16503 


38 




** 


9, 9 [660 *o 


144 


10.08340 


1 0. 248 1 6 


9.83514 


lo, 16476 


\7 




2 3 

*4 

2 - 


9.91651-4 


144 
144 
'44 
144 


10. oft]49 


10. 14798 


9.S3551 


10, 16449 


3* 




3°7 
307 


9. 91641 '7 


ir. 0S347 


10, 14779 


9« 61578 


io; 16421 


|| 




ib 


9- 75.139 "* 
9,75157-6 
9.75176-0 

9* 75*94 "4 
j;7ST*^ 
9.75331-1 
9* 75*49 " S 
9- 753*7 '9 
9,7?^**"* 
1. 754^4 '6 


'9-91634*1 


id. CB366 


10. 24761 


9. ^3605 


10. 16395 


34 




*7 

»i 

*9 
JP 

3* 
3- 
H 
34 


307 


9. 91615 '4 


i^,oSj75 


10.24741 


9,^3631 


10, 16368 


3* 




3^7 


9. 9 1 6 1 6 '7 


144 


10.0^3^3 


10.147-4 


9.83659 

9.83686 


10, 16341 


?* 




3^7 
306 

3°* | 
306 

306 


9. 9160S -1 


'45 


ro. 0N391 


10. 14706 


10, 16314 


3' 




9.91599-4 


145 
145 
¥ 45 
H5 


r^". rSii.11 


10. 24687 


9^1713 


jo. 161S7 


%o 




9.91590-7 
9. 91 5&1 '0 


uk 08409 


10* 146&9 

] 0. 146 ^0 


9,83740 
9* 8 ^768 


10. 16160 
10. 16131 


3 




9-9*573 ^ 


ip. 0^417 


10. 1463 a 


9.83795 


10. 16105 
10. 1617S 


17 




9. 91464-6 


144 


io P c 843 ; 


10* 146T4 


9. 83S11 


26 




3 C 5 
305 


n. 01^; *9 


MS 
'45 


TO. CR444 


TO. 14495 


t*8?S49 


10. 16151 


M 




•*(* 


>*. 74421 '9 


'*■ 9 1 W* 


ic. cS4i;3 


10.14^77 


9.83876 


ic, 16114 


*+ 




i 


9- 7-441 -i 
9. 7*4"9 ** 


3°5 


9 $1538*1 


f 4S 

145 

'45 


ic 08461 


IO-14559 


9- 8390^ 


ic. 16097 


*3 




37 
3* 


3°5 


9.915197 


10. 0S470 


10. 14541 


9.83930 


10. 16070 


11 




(|. 7547" *ij 


305 


9.91511 -0 


10. 0S479 


ia 14511 


9'S39<7 


to, 16043 


11 




39 

4^ 

4» 

4* 
4? 
44 
44 

+ ■• 
47 
48 
49 

J* 
5* 
S3 
5+ 


fj. 1 :4 r j6 'in 


3 1 '4 
304 


n. 91*11 *3 


145 
146 

j 4 ^ 

146 

I4« 

i 4 fi 
.46 
146 
146 
H7 


r^nS488 


10. 24504 


i*8j9g4 


10. 16016 


20 




9*7 4p4*3 
9. 7553**6 

9. 7*551* '£ 


9.914-3 ■* 


i^. uS4v6 


10. 24486 


9.S4011 


1-. 15989 


[a 

17 




3^4 
3"4 


9.^ 1494 -S 
9. 9143C -t 


ic. 08514 


10. 24467 
10.24449 


9. 84058 
9* 84065 


10. 15961 

10 15935 

10. 1590S 

TO, I5S81 




9- 7 S -*>9 *0 
% 7<^*"i 


3^4 
3^4 

30 3 


9. 9*477 "* 

(J. QIAftb 'C 


10, ££513 


10.24431 

10.2441] 


9. 84092 
9-84119 


16 
15 




*- ; s^5 *4 

9- 75**3 '* 
9. 7*641 '1 
9. 756'jo ■!-■ 


9. 914*9 'S 

9.9I45J-C 


1 (,s C1K540 

10.0^549 


ia*4W 
1 j, 14376 




io.isH^ 

10.15S17 


'4 

'3 




3^3 
3M 


9. 9144I "1 
g.91433-4 


ic. r.8 5 5« 


10. 243 5 tf 
10. 14340 


9. 84.100 
9,84227 


10. E5S00 
10.15773 


11 
ii 




9. y^h-'A -i 


3°3 
301 


n. ■> [414 -^ 


ic,c8<7J 


10. 14311 


9*84154 


10, 1 4746 


TO 




9. 7 4696 -3 


9.9141 5 '& 


10.^8534 


10. 14304 


9.S41K0 


10. i 5710 


9 




9. 75714 "4 


301 


9. 914C7 -0 


'47 


10. 0S593 


10. 141^6 


9,84307 


10. 15693 


8 




9.7573**6 

9.7^50-7 
90 S7*3 'S 


302 


9> 9'^^ ' 2 


'47 


]h.. 08601 


to. 14267 


9>S4^34 


10. 15666 






301 


9.913^9-4 


147 

147 
147 

'47 
'47 
'47 
147 


to. rSdit 


10.14149 


9.84361 


.J ... 15639 






302 

> 301 


0. ql ^Ho "6 


ic. •.;*(■ kj 


'1 0. 142 7 1 


9843S8 


[3*15611 






9, 7^7*^6 "9. 


9-9H7* "8 


10.0^618 


10.44113 


9.8441s 


10,15585 
10.15558 






57 , 

"sr 


9. 75S05 'O 
9* 75^*3 J ° 


JOT 


9-9 l 3 6 i"° 1 


ic T oS*37 


10.24195 


9.84441 






JOI 


9-9 l 3J4" 1 


in. 0S646 


n. 24177 


9- 84469, 


10,15531 






9-75S4'* 1 : 
9*75^9*' 


301 


9- 9 1 345 '3 


to. 0S655 


jo. 24159 


9. 84496 


10.15504 






301 *9Jtt*'5 


tr, r«6&4 


]io. 14141 


9-84513 


10. 15477 







Cn-ftne. 1 


1 line. 




<L u-fc^jnt 


5rcant, 


Oo-raiTc. 


Tangent. 


M 






F5 


Dcgrcet. 
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TAEtE XIX. Logarithmic Sines, Tangents, and Secants 








3! 


' Ue£rce$, 






E 

o 


Sine. 


J. 100' 


Ce-iiuc. 


D. 


decant. 


Co-ibc*nt* 


Tingtui, 


Co-tin g. 


H 




9. 75859 I 




9,91336*5 


147 
147 
14* 

148 
148 
14S- 

148 
i 4 S 

14S 
r*fi 

148 

14* 

; >49 
149 

149 

149 
149 
149 


10* oS&&4 


10. 24141 


9.845*3 


to, 15477 


60 




1 


9.75877*2 


3 0f 


9,91327*6 


10. 08672 


10.24123 


9. 84550 


10 . 1 5450 


59' 




2 

3 


9'75 8 95** 
9.75913'! 


3 to 
30c 

300 


9,91318-7 
9,91309-9 


ro.c&ftti ■ 

*0.oS6<;0 


to. 24105 
10, 24087 


9.84576 
9 . 84603 


10, 15414 


5» 
57 




4 


9-7W3I'* 


9. 913OJ -0 


IO.0S6119 


to. 24069 


9* 84630 


10. 15370 


^ 




q 


9-75949 ■* 


300 

2 99 


9, 91291 -2 


io,c-S:^S 


to. 24051 


9-846^7 


10. 15343 


55 
54 




6 


y. 75967 '2 


»*$u*rj 


1 0. oU 7 1 7 


-o. 24033 


9. £40 hi 4 


in, 1531b 




, 7 


9. 75985 -1 


9. 9»74'4 


10*08726 


10.14015 


9. 847 1 1 


10* 15189 


5J 




S 


9, 76003* 1 


z 99 
299 


9*91165-5 
9. 91256 '6 


10*08734 


10.23997 


9- S473« 


10. T5164 


S* 




9 


9*76021 "i 


10.08743 


1-1.23979 


9. 84764 


10, 15236 


5i 




JO 


9* 76039 'o 


299 
299 
298 
19& 
298 
ifH 
29S 

298 

*9T 
297 
297 
197 

ty7 
196 
196 
296 

lyti 
296 
296 

*95 
295 

29S 
295 

*95 
294 
194 
194 

294 
294 
294 

*93 
193 

*93 
193 
193 
193 
292 
291 
191 
291 
191 
291 

29 1 
291 
291 
290 

290 , 
290 

ftfd 
290 


9.91247-7 


ro,c8n* 


10.13961 


0. Sa"'i f 


10. 25209 


5° 




II 


9.76056-9 


9. 9123S-8 


10.08761 


10.23943 


9.&481& 


ro. 15181 j 


49 




ii 


9.76074-9 


9.91119-9 


10.05770 


10.23915 


9.84845 : 


io, 15155 


4* 




13 


9.76092 7 


9. 91221 'O 


10.08779 


10. 13907 


9.E4&71 


1 10. 15128 


47 




14 


9*76110 -6 


9.9r2t2-i 


10,08788 


10-13889 


9. S4S99 


10. 15101 


46 




15 


9. 76128 *5 


9. 91203 *i 


to. £18707 


10.13871 


f*t4f»j 


10, 1507^ 


4? 




16 


9.76146-4 


9,911942 


io,obHc6 


10.23854 


9.84951 


io. 1504b 


44 




17 


9* 76164*2 


9.91185-3 


10.08S15 


10,23836 


9* 84979 


10. 15021 


43 




18 


9. 76182 -I 


9,91176-3 


10.08824 


10*21818 


9.8^006 


to, 14994 


4' 




'9 


9,76199-9 


9.91167-4 


149 

149 
149 
149 
149 


10.08833 


10. 23880 


9.85033 


10- 14967 


4i 




20 


9.76217-7 


9*91158-4 


1 j, 08842 


10. 23781 


9. 8^9 


10, 14941 


4^ 




21 

22 


9.76235-6 
9.76153-4 


9-9 "49*5 
9,91140-5 


10.08851 
10.088^9 


10. 23764 
10. 23747 


9.85086 
9,85113 


10. 14914 

10. 14887 


39 
38 




*3 


9.76271 "i 


9.91131-5 


10.08868 


10.23729 


9. 85140 


io. 14860 


37 




*4 


9, 76 2 88 -9 


9. 91 111. 6 


J 


to. 08877 


10. 2371 1 


9.85166 


10* 14834 


16 




*5 


9,76306-7 


9,91113-6 


150 


10*03886 


10.13693 


9.85193 


10. 14807 


3<_ 
14 




26 


9.76124*5 


9. 91104*6 


10.081*95 


10. 23676 


9.85110 


10. 14780 




27 


9,76342-2 


9*91095*6 




10.0891-4 


10. 2365S 


9.85*47 


10,14753 


13 




28 


9. 76360*0 ; 


9. 91086 *6 




10. c$9 1 3 


10. 23640 


9-85273 


10.14727 


U 




19 


9.76377*7 


9.91077-6 




10.08921 


io« 23611 


9.85300 


10, 14700 


.T 




30 


9. 76395 4 


9. 9 1 068 -6 


150 


to. o8q 31 


10. 2360$ 


9-8*327 


ro. 14673 


|0 




I 1 


9-7H«l 11 


9.91059*6 


1 0.08940 


10.13587 


9-^554 


10. 14646 


*f 




%i 


9.76430*8 


9, 91050 -6 




13. 089411 


10. 23569 


9.85380 


io. 14620 


28 




33 


9. 7644B -5 


9* 91041 -5 


en 


10.08958 


10.23552 


9.85407 


10. 14593 


*7 




34 


9. 76466 "2 


9*91032-5 




10*08967 


10* 23534 : 


9- *5434 


10. 14566 


26 




35 


9. 76483 *8 


9.91013*5 




10*08977 


10.21516 


9 . 8 5460 


TO* 14^40 


24 




36 


9, 76501 -5 


9,91014-4 ; 


10.08956 


10* 23499 


9- 85487 


10.14513 




37 


9.76519-1 


9,91005*4 




10-08995 


10* 23481 


9.85514 


10* 14486 


M 




I* 


9.76536-7 


9. 93996 \i 




10,09x54 


ic. 13463 


9.85540 


10, 14460 


22 




39 


9.76554*4 


9. 90987 -3 




10.09013 


ic. 13446 


9.85567 


ro. 14433 


21 




40 


9, 76572 


9.90978-1 




10*09011 


10*23428 


9.85594 


10, 14406 


20 

\ *9 




41 


9- 7*5 8 9 * 6 


9. 90969 *1 


10*09031 


10. 13410 


5.85610 


io« 143^0 




42 


9. 76607 '2 


9. 90960-1 




10.09040 


to. 23393 


9-M47 


10.14353 


18 




43 


9. 76624 "7 


9. 9095 1 




10.09049 


10*23375 


9*8^74 


TO. 14326 


17 




44 


9, 76641 -3 


9, 90941 *9 




10. 0905S 


10.23358 


9.85700 


TO. I43OO 


16 




45 


9.76659-8 


9, 909 T I *3 




10.09067 


1 0. 1 3 340 


9-8<7i7 


10,14*73 


M 




46 


9, 76677 -4 


9.90923-7 


10.09076 


10.23323 


9*85754 


IO. 14246 


'4 




47 


9. 7**94 '9 


9* 90914*6 




to. 09085 


10.23305 


9-85780 


IO. 141 20 


M 




48 


9.76712*4 


9. 9090 5 -5 




10.09094 


10.23288 


9*85807 


10, 14 193 


12- 




49 


9. 767 30 -o 


9. 90896 -4 




10,09104 


10.13170 


9-85834 


10, 14166 


11 




5° 
5 1 


9- 76747 5 


9. 9^; -I 




10. 0911^ 


10. i^j;i 


q, 85860 


10, 14140 


10 




9, 76764 -9 


9, 9087 8 'i 


10.09112 


10.23235 


9-85887 


10, 141 1 3 


9 




f< 


9.76782*4 


9. 90869 *o 1 




io< 09131 


ro, 23218 


9.85913 


10,14087 


8 




53 


9.76799-9 


9.90859-9 




10*09140 


10. 23200 


9- 8S94S 


10. 14460 


7 




54 


9.7^17-3 


9.90850*7 




- 10. 09149 

10,091 58 


to. 23183 


9.85967 


10^14013 


6 




H- 


9- 768348 


9, 90841 -6 




TO. 23165 


9- * '991 


io* 140:1? 


1 




^ 


9* 76852 T 2 


9. 90S}* -4 


10. 0^168 


TO, I3J48 


9- bttOlO 


10. 1 39*0 


4 




S? 


9, 76B69 *7 


9* 9->Si3 -3 




10* 09177 


IO.23IJO 


9. 8614& 


10,13954 


3 


S«. 


9. 7*887 *t 


9. 90814-1 




10,09186 


I0.2JU3 


9, 86073 


to. 13917 


1 


S3 


9.76904-5 


9. 90804 -9 




10. 09195 


top 23096 


9*861?? 


10. 139*70 


1 


6c 
VI 


9- 7 6 9^^9 
Co— fine. 


9. 90795 -8 




10.09104 


10. 21078 


9. 861 z5 


10. r {^74 


1 




Sine 




Co-fecant, 


Secant. ~^ 


i:,i-!.ni,/. 


Tan^m. | V 1 | 






54 


Dcgrrcs. 













t 


144 1 








Table XIX* Logarithmic Sinei, Tangent*, and Sfcsuiti 
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M 


Stat 1 


U.J.V 


Co-Jine. 


U. 


ScC^nU 


Ctyfmant. 


Ttuigtnt 


1 ' - 1 j n n , 


« 





9- 76911 '9 




9. 90795 -8 
9. 90786*6 




10.09104 


10.23078 


9.861 t4 


JO.J3K74 


bo 1 


t 


9- 1H%\ i 


190 
ii*j 

>«9 
1S9 
»»9 

2H9 

188 
1K8 ' 
»8A 

2KB 
*8- 


'53 1 
'53 


10,09213 


10.23*61 


9.8615} 


10. 13847 


5 2 


2 


9. 76956 *6 


9- 9°777 "4 


jo. 09113 


ro. 13043 


9,86179 


TO. 13821 


1 


9. 76974 -0 


9. 9076ft *i 


■53 

m 

l ?4 
154 


10, 09131 


tc. 13016 


9.86106 


IO.I3794 


5*L 


4 


9. 7*991 | 


9- 9°75 I * "° 


10,09141 


ir. 2 3009 


9. &&231 


10. 13768 


S 

6 


, TTC-5 7 


9.91749 -8 


1 (^ oyz ^ 


id. ii99t 


0.^6159 


10- >374' 


55, 


9. 77c; 6 -a 


9.1^740-6 


JO. 091(9 


jo. 11974 


9 ^6185 


TO. 13715 
TO*t3639 


54 


7 


9. 77041 1 


9.907^1 '4 


IO.O01&9 


10.22957 


, 9.86311 


yi 


§ 


<j. 77060 "6 1 


9, 90712 *i 


to. 09178 


10.11939 


9.S6338 


10. 13662 


51 


9 


9. 77^77 9 


9.90711-9 


10.09187 


to. 22912 


9. 86365 


10. 1363? 


51 


to 


9.77095** 


9. 90703 7 


'54 
"54 

'54 

'54 
'54 
154 

"54 

'54 


10.09196 


10. 22905 


9.863^1 


j 0* 1 3608 


^1 

49 


II 


9-771" *j 


9, 90694 '5 


10^-93^6 


' 10. Z2K38 


9.S6418 


10.135*1 


12 


9. 77 '29 *« 


9, 906K5 'i 


10.^9315 


10. Z1870 


9. 86445 


10,13555 


4 S 


IJ 


9* 77147 "o 


*** 

187 

, 187 ' 

187 
187 
187 
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28* 
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M 

286 

385 
**5 

:*5 
2*5 
a*4 

i*4 
1*4 

1S4 
284 
*«4 

2, 

«3 

*8j 
283 
*8j 
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2S1 
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282 

i$i 

18 1 

ifir 

28 r 
i8r 

18 1 
i8t 

2*0 
2 *to 

;8o 


9. 90676*0 


10.09324 


10.11853 


9.86471 


10. 13519 


47 


14 


9- 77i64 '3 


9, 90666 -7 


10.09333 


10. 12836 


9. E 6491) 


10. 13502 


46 


Jjj 


9,77181 "j 


9,90657-5 


10.09143 


10.21819 


9,86^24 


10, T7476 
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44 


16 


9 T7i9> "7 


9. 9064V *2 


10.09351 


10.21831 


9-86551 


10.13449 


'7 


9- 77*' 5 9 


9, 9063S '9 


10*09361 


10. 12784 


9. 86577 


10.13423 


43 


Ifi 


9- 77*31'" 


9. 90619 '6 


1 55 


io. 093 -a 


10. 22767 


9. 86603 


10. 13397 


4* 


19 


9- 77*5° '1 


9, 90620 *4 


H5 


10, O9 J? D 


10.21750 


9. 86630 


10.13370 


4' 


io 


0-771*7 "5 


9. 906 1 1 - 1 


T 55 
'55 


10, 09189 


10. 12711 


9.86654 


io- 13344 


¥> 


n 


9. 77184 7 


9. 90601 '% 


10.09^9$ 


10, 227 J fc 


9. &66S3 


10.13317 


!. 


11 


9. 77301 s 


9, 90592 -5 


155 


1 O* 09408 


io. 12698 


9. 86709 
9.86736 


10. 13291 


»! 


9.77319-0 


9. 90583 -z 


l S5 


IO. O94T7 


ir, 11681 


10. 13264 


37 


»4 


f'7731 6 ' 1 


9. 90573 '9 


"55 


171.09416 


io, 22664 


9. 86761 


10.13238 


J* 


25 

SI 


9-TTJSl'l 


f. 00*64 -5 


155 
*55 


r<-*o44tj 


10* 22647 


9.86789 


10, 1 32 1 1 


f5 


9- 7737° '4 


! 9.90555^1 


10.09445 


jo. 11630 


9.86815 


10. 131S5 


34 


37 


9-t73»7'5 


f ■ 9*545 '9 


J 5S 


jo, 094 ^4 


10.22613 


9. 8634= 


jo* 13158 


33 


*s 


9.774*4-6 


f , 90536 6 


*5* 
156 
t 5 6 
'5* 

'56 
156 
156 
156 
156 

156 


jo. 09463 


10,1259^ 


9. 86368 


10-13132 


3* 


*9 


9.77411 7 


} 90517 'i 


10.09473 


10. 2257ft 


9. 86894 


10.13106 


J* 


g 


9. 7743 9 " 8 


f 905 ! 7*9 


10.09482 


10.22561 


9. 8693 1 


10. 13079 


*° 


J 1 


9, 77455 *g 


9. 90508 -5 


i^.«949i 


10.21544 


9.86947 


10* 13053 


29 


** 


9. 7747* "9 


•■ »*49* "i 


to. 09501 


If- 22517 


9 86974 


10. 13016 


18 


11 


9. 77489 9 


9, 90489 -8 


to. 09^10 


10*21510 


9 . 8 7000 


10. 13000 


17 


14 


9, 77507 


1- 9*4*° '4 


10,09^*0 


10.11495 


9. 87017 


to. 12973 


16 


*5 


9. 77514-0 


9. qo47t *t 


jo. 09*29 


10.1147* 


9,37053 


10. 12947 


*5 


1* 


9. 7754' 


9,90461 -7 


jo. 095^ 


-0.12449 


9. 37079 


10. 11921 


H 


3? 


9- 7755* "° 


9* 90451 '3 


10.09548 


TO. II44I 


9.87106 


10. 11894 


*3 


3* 


0- 77575'° 


9. 90442*9 


1 0. 09557 


I O. I1425 


9.87131 


10. 11868 


11 


Tf 


9,77591-0 


9* 90433 -5 


'57 


10,09566 


IO. H408 


9*87158 


10, 12841 


IT 


40 


9- 77*09 'O 


0-00*1* "I 


'57 
j 57 


10.09^76 


TO. 11391 


9- S7'«5 


to. T2815 


20 


9. 77**5 "9 


9.90414-7 


10.^9585 


10.11374 


9. 8711 1 


10.12789 


'9 


41 


9* 77*4* *9 


9- 90405- 3 


■57 


10.09^95 


10.21357 


9. S713S 


jo. 12762 


iS 


41 


9'77$59*8 


9-90395-9 


157 


10.09604 


1 O* 1 1 34O 


9.87264 


10.12736 


17 


44 


9. 77676-8 


9- 903^ "4 


157 


10.09614 


io, 11313 


9-37*9° 


10. 11710" 


16 


*5 

4* 


9- 77*93*? 


q, 0Ot77 "O 


T 57 
'57 
M7 


10. 09611 


ro. 11 306 


9-S73T7 


10, 11683 


M 


9. 77710 '6 


9. 9036^ "6 


10.09631 


10.11189 


9-S7343 


10. 11657 


14 


47 


9' 777*7 *5 


9. 903^8 *i 


io. 09641 


to, 11171 


9.87369 


10,11631 


n 


48 


9, 77744 '4 


*.9°h8"7 
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1 0. 096 ^ 1 


10.11156 


9* 87J9 6 


10. 12604 


11 


49 


9.77761 '3 


9, 9?>] j!) '2 
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• 58 

.;S 
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.jg 
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I0.096&1 
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9-S74 2 * 


10.11578 


11 


5° 


q. 77778 "I 


9, u^jjo '8 


10. 09670 


JO, 12111 
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10. 12551 
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9 


9-77795* ft 
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10,09680 


10, 12105 

TO. 21188 


9 &7475 


10. 12515 


5* 


9-77811-9 


9. 0Ji.ro *■ 


10*09639 


9.8750. 


10.12499 


3 


53 


9. 7781* '7 


9- 90301 '4 


jo, 09699 


10. 11171 


9.87^27 


10.11473 


7 


54 


9, 77845 *5 


9.90291 '9 


TO. O9708 


10.111^4 


1 9'S75*4 


10. 12446 


6 


SS 


<j. 77861 4 


; 9. 90391 '4 


1 n. 097 \ % 


TO* 22 1 38 


9>*7>^ 


10. 12420 


5 


5* 


9. 77^7>'i 


9. 91*171 9 


10.09717 


10. 21111 


9. 87606 


10* 11394 


4 


V 


9. 77S96 *o 


9.90163-4 


to, 09737 


10* 21104 


9. S7633 


10*12367 


3 


S» 


9- 779'** B 


2S0 


9.9015-1-9 


10.09746 


10*12087 


9.87659 
9. 8 7685 


10. 11341 


t 


59 


9- 77919 "5 I 


9. 90144 -4 


'59 


, TO- O9756 


to* 11070 


10.11315 


1 


6o 
M 


9. 77946 -3 
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Q.Q01t4"(J 


J 59 


IO.09765 


TO. HO54 


9.87711 


10. I2i8q 





r^fijicr 




Sin*. 




Co-fecsnt . 


Secant. | Co-tan^, 


Tangent. 
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MMM *« 



t I4J 1 



M 

o 
[ 

2 

3 

4 

J, 

7 

8 

1 



ii 
li 

'5 



16 

*7 

18 

*9 

10 



11 

11 
-3 
H 
-5 



26 
a? 
tS 

*9 
3° 



31 
3- 
33 
34 



3* 
37 
38 
39 
4° 
41 
4* 
43 
44 

4- 



46 

47 
4^ 
49 
jo 



SI 

14 

t4 

5* 
W 

5> 
59 
6v 



Table XIX. Logarithmic Sine?, Tangents, and Secants* 



37 Dcgrcers. 



Sine* 



77946 '3 

ITPg'i 

77979 '8 
7799 6 '* 
78013 '3 
780^0 *o 



9, 78046- 7 
9.73063-4 
9.78030" 1 
9*78096 *8 
9.781*3*4 



9*781*0-1 
9- 73,46 -8 

9.78161-4 
9*78 1 80*0 
9.78196 '6 



9.70213*2 
9. 78129-8 
9.7S246-4 
9. 78163 -o 

9, 78179*6 



9. 78296- [ 
9* 7831a '7 
p. 783*9*2 

9- 78345 * 8 
9.7*3*i f 1 



9.7837SS 

9.78395*3 
9 . 7841 1 * 8 
9. 7*448 -2 
9.784447 



9.78461 *i 
9.78477*6 
9.73494*1 

9,78510*3 
9.78516-9 



9-7*543*3 

9- 7^559 '7 
9.78576*1 
9. 7S592 ■- 
9* 7S60S * 9 



9*78645 "4 

9*78641 "6 
9* 78653*9 

§m 7B674"1 
C). 73690'G 



9 - 78706 -9 
9* 787*J ^ 

9*78739^5 
9-7&7*5'7 
9.7377* "3 



<j < 788^4 '- 
9, 78810 '8 
fl-7*Sj7 "o 
9.7885* 'i 



9 * 78^6 / "4 

9.78885*!) 
9.78901 -8 
9.78918 -o 
9-7^934-* 
Co-fine* 



D.j 00" 



479 
479 
479 
179 
479 
478 ) 9 - 



278 
278 

17* 

a;* 

47* 

*77 
*77 
177 

-77 
477 

477 
276 
476 
476 
176 
176 
476 

*?5 
275 
-75 

*7S 
-75 
*75 
474 
174 

174 
-74 
-74 
474 
*73 

-73 
-73 
473 
173 
173 

471 
471 

471 
474 
474 
472 
271 
17- 
271 
471 
271 
471 
271 
270 
Z70 
270 
270 
270 
410 



Co*iincr. 



9^34*9 

9021 5-8 

goiofc "3 
gOItj6'7 
90187 I 



90177*6 
9016^' I 
90158-5 

90149-0 

9«lf"4 



90129*8 
90 1 20 • 2 
90110*6 
90101 '0 
9009 t *4 



9038 1 -8 
90072 J 1 
90062*6 
9005 1 * 9 
»fOtMt*J 



90033*7 

9O044-O 
90014 <4 
90004 " 7 
S9995 -i 



89985-4 
89975-7 
89966 -o 

89956*4 

S9946 -7 



89937 o 
89927" 
89917-6 

89898-1 



898^8-4 

8987H '7 
89S68 *9 
89859 - 4 
89849 -4 



.89839-7 
89849 '9 
39810*2 
89810*4 
3 98 00 -ft 

89790-8 
89781 o 

8977- ■* 
'89761 -4 
89751 *6 



&974--8 
89734^0 
89711*4 

897t4'3 
89702 '$ 



89694 -6 
89681-8 
85674 '9 
89663*1 

i ii iiL? 

flint:. 



*59 

159 

-59 
M9 
159 

J 59 
'59 
*59 
■59 
t;q 
160 
tfic 
.60 
160 
160 
160 
160 
160 
r6o 
160 
161 
16- 
161 
|6| 
161 
161 
161 
161 
j6t 
16! 
164 
162 
162 
164 
[64 
164 
162 
162 
162 
162 
163 
163 
163 
163 

'*3 
163 
163 
163 
163 

1*3 
1*3 

164 
164 
16+ 
[64 

164 
164 

164 
164 
164 



fa 097 b 5 

o, 097 7 5 
o. 09784 
o. 09794 
o.ogS^jj 
0,09813 



0.09822 
0.09832 
o. 09841 

0*09861 



c J9870 
o* 09880 
0.09889 
o* 09899 
r-, 09909 



o Oj9i* 
o 09928 
CQJ937 
o- 09947 



o. 09966 
o. 09976 
o. 09986 

0.09995 

o. 10005 



o. 10015 
0.10014 

0*10034 
o, 1 0044 
0.10053 




0.10209 
o. 10*19 
Oi 102 1; 
o. 10439 
10. 10248 



£• IO258 
0*10468 
0,10178 
O.TO288 
O* IOI98 



Cm 10307 
o. 10317 
0*10347 
o. 10337 
0.10347 

L rH!tc atit. 



Co- 'count. 



la, 220^4 
10, 22027 

10. 2202n 
|0,12OiJ^ 
IO* 2I987 
t0.2197T 



IO. 4(0(3 

10*4-937 
10, 1192a 
10.21903 
IP. 21837 



to* 21 $70 
10.2 i8<3 
1:0.11837 

r -j . 1 1 * 1 
10. ti 801 



ro. 2t7^7 
to. 11 77 "j 
10.21754 
10.117,7 
jo. 21720 



10.11704 
ro. 11687 
10-11671 
10121654 
10.21638 



10.11611 
to, 11601; 
10.11588 
10. 21 571 
to- ii ec- 



10.21539 
to. 11511 
10.21506 

tO*4 '4*0 
10,11473 



!0,2t4<7 

1^.11440 

to. 11424 

10.21408 

1 - 2 1 39 1 



trr* 11375 
10,2135s 
ro. 21341 
10. 21316 
to. 11309 



10*21193 
jo- 21277 
r :. 1 ! 161 
to. 11444 
10, 4H23 



10.21212 

to* 21195 

IO.HI79 
10.2n63 
10.2 1147 



10, \t ,31 

[-■.:: 1 14 

rCi 11098 

10,11082 

10 . 2 io6£ 

StTant. 



1 aijjicnt. 



9.877H 
9-«775S 
9.87:^4 
9i ^779° 

9. *:s4 3 



4. s-^69 

9.^H 9 ^ 

9, 871 12 

9. 8-915 
()- 87^74 



9.88000 
9- 81027 
9.88053 

-, K8io^ 



9 . * s 1 3 1 
9^158 

9*88t3+ 
t3,8Siio 
9.SKM6 



9.Sh'6i 
9.88^9 
9.K8315 
9.88nt 
9-S8ztJ7 



9.8*393 

9. 8^410 
9 . S £446 
9. Kf.471 
9. 83io^ 



9*8852+ 
*}.£%- -r. 

9-^577 
9,88603 
9.88629 



9* 8868 i 

9-^7o7 

9-^-7^3 
9,887.51 



9.88 7^& 
9,S^S.2 

9*883** 
9.8^864 

9*88^90 



9.884^ 
9,8894: 
9.3896^ 
9. S8994 

9. 89010 



9. S 9046 
9.89073 
9.89099 
9. 89115 
g.Sgi^ 



9-^9177 
9.89:03 
9*85:29 
9,89355 



^OHall^. 



I 5* 
10* 
10- 
IO, 



ICd 



to* 

to, 
10* 
10. 

10. 



io« 

10. 
ro. 
10. 

to. 



TO 

r.-. 



41% 
126=1 
2236 
221^ 
2I83 

*M7 



1 13^ 
2078 

:on 
2026 



2 ; fc 

'973 
1947 
1921 



i860 

1B42 

i8t6 
1790 
[ 7 fi 4 



■7^ 
1711 
16S5 
1659 
1613 



54 
"5* 



49] 

^- 

47 

46 

45 ' 

44 

43 

4--, 

4i 

4o_; 

39 

38 

37 

3*. 

35 



1607 
15B0 
I5J4 

r ;oi 



1476 
1450 
1415 
'397 
1 1.71 



'34i 
<U9 
129^ 
1267 
tt4l 



ill 4 
11^8 
116* 

trio 



10S4 
1058 
t03i 
1006 

0'}80 



^954 
0947 
og rt r 

0875 
^840 



0797 
0771 
^745 



60 
59 

s? 



34, 

33 

3* 

i l 
10 



28 
17 j 
16 

_iL 
H 

2^ 
11 

if 

10 
19 
18 

*7 
16 

it 

14 
'3 

T2 
II 
TO 

T 

7 

6 

-L 
4 
3 
4 
i 



51 _P"fif^i- ■ 



j anient. I. M 











t 
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Scent, 


v. *.<-: V..11L. 


Tangent- 
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2 (M) 

269 
-A*l 




1*4 


ir,ir.347 
10,10^7 


to. iu66 
io. 11050 


i r . S9181 
9, 89507 


io.io7?9 
10.10693 


60 
59 


1 


y. 7&*>i*»h ■$ 


9-*9*33 5 


10. IO367 


10. 21013 


9.89:33 


10. 10667 


58 


j 


*?t*<f<~ 


9,? 9 6a?*ti ' 


t/J: 


tD. IO376 


i<~. 11017 


9-893 59 


10,10641 


%7 


4 


9' 7*^9** *>* 




jkWn*- 


t6l 


10. ifijS6 


IO. iio&i 


9.893H5 


10. 10615 


*« 


6 


9. 7tKM4'9 


169 
269 


9- Bn 1 cm '8 


rn 3 

]6; 


IT- fr"7flfi 


1*1* 109ft 1; 


9.8^411 


10, 10589 


$* 


9V7S051 -o 


9-^^593"9 


10, 1^4.-6 


ic. 20969 


9-^9437 


jo- 1056; 


H 


7 


9<:^47'i 


l6K 


9- 89584-0 


16^ 


i.'j. [0416 


10,10953 


9. SCi t t-> ' 


10,10537 


53 


| 


9-79 >«>.r- 


26* 


9^9574"' 


165 

165 
16c 
166 


IOi !■ 426 


10.10937 


9.87489 


to 10511 


s* 


9 


9- 79075* '3 


2f»S 


9, 89564- 1 


10. k 4if» 


10. IC92I 


9.89515 


10.10485' 


51 


to 

LI 


ft. Tfici)*; '4 


iM 

16* 


<i.Sqc*4 *i 


IO-l(M4f> 


10, 20905 


9.^^S4" 


10, 10459 


50 


9.79 m '5 


g-SUfTi 


10, ir4'6 


10. 20889 


9.89567 


10, 104 j 3 


49 


11 


|*79»ft7^ 


167 


9-^95343 


166 


ID. Jrf66 


10. 20872 


9-89*91 


10, 10407 


48 


13 


9*79143 '* 


2(j- 


9.89524-4 


166 


10, 10476 


10. Z0856 


9.89619 


[0*10381 


47 


'4 


9* 79'*9 '6 


267 
16- 


9- K 95"4'5 


r&6 


I0.lr4^6 


10. 20840 


9' 89641; 


19,10355 


44 


»! 


n -(j r -^ - 


«. 89504-5 


166 
166 


in. 1 ^496 


io.ioSi4 


9. fi 9671 


10. 10329 


45 


10 


9- 7919' '7 


9^9494 *< 


10. 1005 


ic.i.-Eo? 


9.89697 


10, 10303 


44 


i - 


?«rt**>7-» 


16? 


9- 89484 '* 


166 


10. 1051 ; 


10.10792 


9.897*] 


10, 10177 


41 


iS 


ij. 79" v: 


166 


V^9474* 6 


166 


IO.IOC25 


1,', 20776 


9, Ko749 


10. 10151 


4 1 


19 


&*79W7 


tb'i 


9. 89464 "6 


1 66 


1*, 10^5 


10. 10760 


9- R 9?75 


TO. IOII5 


4' 


ip 


n. 7*12^ *7 


266 
166 


H* ^^4^4*6 


166 
16" 


10, IF*4S 


10* 20744 


9.498^1 


TO. IOI99 


4° 


i j 


<P«7k- _ i "6 


9.89444-6 


lo. lo^5S 


10,20728 


9- 89827 


ic. 10173 


39 


n 


9. 79187 -6 


£66 


9. 89434 " 6 


167 


10. 1056; 


10.2071* 


9-898*3 


10 t lOI47 


ii 


*J ' 


9-793°T< 


266 


9. 89414 '6 


t&7 
167 


10.10575 


10.20696 


9.89879 


IO, TOIZI 


37 


14 


9. 79319 'i 


16? 


9* £9414*6 


10. lO^s 


10. 106S1 


9. 89905 


10*1009^ 


& 


J 5 

26 


Q- 79335 '4 
'J- 7915' "4 


265 
i6t 


9. 8 9404 -6 


167 
167 


10. 1^9;: 


10. 306*5 


9-89931 


10*10009 


35 


y, 893CJ4 6 


IO, IC1605 


10.10649 


9**9957 


IO. IOC43 


34 


37 


9-7*13*7*3 


*6S 
265 
165 


9. S93S4 '6 


167 
167 
167 


IO. I-615 


10,10613 


9.S998; 


IO. I0OJ7 


n 


iS 


9 793^3" 


9- s 9374*1 


So. io6n 


to. 10617 


'j. 9!- 009 


101,09991 


3* 


29 


9, -qitiy *i 


9.89364-5 


10.1-1626 


10. ic6oi 


9-90OV5 


10*09965 


3' 


50 


n. 7941 k *fl 


164 
264 

2 64 

164 
2 '14 
J64 
= 64 
36, 
161 


9.893*4*4 


167 
t63 


10. 10646 


IO. ir&t, 


Vm qor6r 


IO. O9939 


30 


3 r i 


9- 7943^ *& 


9^9 344 '4 


io* 106 ^6 


IO.L-569 


y. 9OCS6 


io.otj9T4 


*9 


31 


9. 79446 7 


9-B9.U4 "J 


[63 


io« 10666 


10,105*3 


9,901 12 


10. 09S83 


18 


33 


9* 7946: '6 


S'*9U4"3 


[68 


10^ IOI176 


10,20337 


9* ',!'*' 


10.09861 


27 


!4 


9*79478*4 


9.89314-2 


]6S 


10,10686 


io; 205H 


9, 90164 


, 10* 09S36 


26 


y 


9, 7«494 ** 


9-89104-1 


168 
16S 


to* TO696 


TO. 20^06 


9. 90194 


10.09810 


^S 


j** 


9-795 1 *'i 


9,89294-0 


10. 10706 


IO.2049O 


9 . 902 i 6 


10.09784 


- — I 

*4 


31 


9-795*5*9 


9.89283-9 


168 


10, 107(6 


10,20474 


9. 9014* 


10.09758 


*3 


j* 


9-7954 1 "7 


9*89*73 *9 


168 


10. 10726 


IO.IO453 


9.90268 


10.0973a 


11 


}9 


0-79557 -f 


i«j 

-f.. , 


9* 89163 '8 


16S 


10*10736 


I . 20442 


9.90294 


10,09706 


11 


,4; ' 
4' 


9* 79*73 "3 


>6 3 


9,89253-6 


]68 

169 

[69 
169 
169 
169 
169 
169 
iftg 
169 
170 


i . 1 0746 
10. 107^6 


IO. 20417 


9*90320 


10,09680 


10 


9- 79539 '* 


9- 89 »43 "5 


IO, 2041 | 


9.90346 


10. 09654 


11 


4^ 


y- 79604 "9 


9-Byi33*4 


lo* 10767 


10,20395 


9-90371 


10.09629 


43 


9* 79620 -6 


9^9^13 '3 


10. 10777 


io.iri79 


9-9^397 


TO. O9603 


\l 


44 


9,79636-4 


9*89213 -a 


10. 10787 


10.20564 


9* 9°4*3 


10,09577 


45 
46 


9,79651-1 


16a 
if] 


9.8920; -0 


10, T0797 
io, 10807 


IO- lOTdS 


9,90449 


lO.Oqt;^! 


*| 


9. 79667 -9 


9.S9191-9 


IO. 20332 


9.90475 


IO.O9515 


U 


47 


9. 7 g 6 is j^ *6 


461 


5,8918* '7 


10.10817 


I Oh 20Jl6 


9.90501 


IO.09499 


M 


4!* 


9, 79699 -it 


161 


9-89171 "6 


ij, 10817 


IO* lOjOl 


9.90527 


10.0947 3 


12 


49 


9' 797" 5*° 


ifti 


9.89162 4 


10,10838 


IO* 1.0285 


9.90551 


10*09447 


11 


so 


9- 797 V "7 


ttij 

261 


*i* S9152 -3 


tr>. 1^3848 


IO, IO469 


9. 90 '7^ 


10*09422 


10 


9« 7974 6 "4 


9, 89141 W 


to. 108^8 


t O. 202 <;4 


9 * 90604 


10,09356 


9 


>!* 


9,79761-1 


-61 


9*89131-9 




■o t io46H 


10.20238 


9.90630 


10*09370 


8 


53 


9*79777*7 


261 


9*89111-7 




10. 10878 


IC. 20221 


9,946i;6 


10,09344 


7 


54 


9- 79795 "4 




9*89111 »5 




10. 108R8 


lO. , 2O207 


9^90682 


TO- 09^18 


6 


It 


0. 79809-1 


161 
261 


9. 89101 »j 


170 
170 


m, io8r)f> 


10. mrot 


9. <)07o8 


IO. 09101 


S 


9. 79H24-7 


9. 89091 - 1 


la 10909 


ICini;^ 


9.90714 


10.0926$ 


4 


17 


9- 70*4^ 'J 




q. 8yo3o"9 , 


170 
17s 

170 


10. 109*9 


io.;oif»o 


9,90759 
9.90785 


IO.0924 [ 


1 


18 


9.79*56-0 




9.89070-7 


10. 10919 


10,20144 


10.09215 


^ 


59 


9.79^7' *6 




9. 89060 ■ 5 


10* 10940 


to. 20128 


9 . 908 1 r 


IO, 09189 


1 


6c 

M 


fc 79*37 '2 




9* 890*0 -3 


IG* I0950 


10- 10113 


' <>■ W*\7 


IO.09161 





Co -J in*-. 




Sinr. 


Co-frcant, 


Secant, 


CG-Tan£> 


Tin pent 


M 






51 Degrees, 







i i ■ 
Table XIX. Logarithmic SirieSj Tangents* and Secants. 



-I 



39 Degrees. 



6 

7 
I 

9 

ro 

ii 
ii 

n 

*4 

t! 

r? 
l3 

'9 

10 



ijric. 



9.798*7*1 
9. 79902 *8 
9- 799 '3 '4 
9* 7993^9 
9- 79949 "5 
9.79965*1 



21 
11 

2 3 
' 14 

26 
17 

A 

19 

. 3° 



3' 
3* 
33 
34 
35 



3* 
37 
3S 
39 

4» 
4* 
43 

44 
4f 



46 

4 Z 
48 

49 
jo 

5i 
5 1 
53 
54 

55 



5* 
57 

M 



9.79980*6 

9-7999* '* 
9. loon "7 
9. 80027 -j 
9. 80041 - 7 



9 .80058 '2 

9, 80073 -7 

9.80089*1 
9* 80104*7 
g.8ofto -i 



9.80135 '6 
9. 80 1 5 1 * 1 
9.S0166 -5 
9-80181 '0 
9-3oig7»3 



9. Sosn *8 
9.8012**1 
9. 80143 -6 
9. 801 58 N 9 
9.80174*1 



9, 80189*7 
9.80305-0 
9. 80310 '4 
9* Ko 33V7 



9. 80366-4 
9. 8038! -7 
9 • 80357-0 
9,80411 "3 
9. 80417*6 



9, 80441 -S 
9.80458-1 
9.80473-4 
9.80488-6 
d. 80503-9 



9,80519-1 
9-Soi34"3 
9-80549-5 
9.80564*7 
g.fio^'i-g 



9^0595*1 
9,80610 *3 
9,80625 '4 
9. 80640 -d 
g, 80655*7 



9.80670*9 
9.80686-0 
9. 80701 *l 
9.80716-3 
9.80711 -4 



9. 80746*^ 
9-80761 *5 
9. 80776 "6 
9,8079* "7 
9. 80806 7 



Co- fine. 



260 
360 
260 
259 
259 
259 
159 
259 
a<;9 

25S 

15S 
*«« 
158 

*57 
157 
257 
257 

*57 
z 5 7 
256 
256 
256 
156 

»;6 
, 5 « 

256 

2 55 
*5S 
2 55 
2 55 
*5S 
2 55 
254 

4 54 
2 54 
*54 
254 
254 

2 54 
2 53 
2 53 
*53 
253 
2 53 
2 53 
2 53 
252 
151 
251 
251 
251 
2 5* 
1 5 1 

2 5^ 
251 
251 



Co-line. J U, 



.89050*3 
89040-0 
S9029 "8 
8 70 1 9 - 5 
89009 -3 
88999-0 



9-88078 '5 
9,88968-2 
9* 88957 -9 
9,88947*7 



9,8*937-4 

9.8S917 T 

9.88^6-8 
9.S8906 "4 

9.88896 T 



9,8^85*8 

9- 8S3?5 '5 
9,88*65-1 
9. 38854-8 
9.888^4-4 
9. 88834-1 
9.88813-7 
9.88813*4 
9*88803-0 
9. 88791 '6 



g,$3782 *z 
g* 38771 -8 
9*88761-4 
g. 8&751 -o 
9. 88740 -6 



g. 88730-1 
9-88719-8 
9. 88 709- 3 
9.88698 9 
9-88688*^ 



9,88678-0 
9.88667-6 
9.88657-1 
9. 88646 -fi 
9.88636-1 



9.88625-7 
9,88615-2 
9.88604*7 
9.88594*2 
9.88583-7 



9.88573-1 
9. 88^62-7 
9.88551*1 
9.88541 "6 
9.88531-1 



9-88520*5 
9.88510 'o 
9.88499*4 
9.88488-9 



9.88467 -7 
9-884^1 
9. 8X446 6 
9,88456 o 

9,88415*4 



&in>*. 



J 70 
171 
171 
1 7 r 
171 
171 

171 

371 
T71 
171 
171 

I?i 

172 
171 
17* 
Hi 
171 
171 
172 
172 
173 

173 
»73 
-73 
T 73 
T 73 

173 
173 
173 
173 
"74 
174 
'74 
3 74 
■74 
'74 
174 

■74 
174 

'74 
'75 
'75 
'75 
'75 
'75 
'75 

'75 
t?5 

<7"i 
'75 

176 

176 
176 

176 
176 

176 
176 
176 
176 



■>1 J J.'. I. 



io. 10950 
(to. M9G0 
10. 10970 
10, 109B0 
ro. 10991 
10. nwi 



Lo-Iecursi. 



ro. 1 ton 
10. 1 ion 
ro. r roji 
ro. r ro42 

I A VtOpk 



to. 1 1063 

IO.U073 

to. z 1083 
to. 1T094 
to, 11 104 



JO, til 14 
IO. IT I25 
10.11135 

ro, rr 145 
10. ttt *,6 



TO. TU66 

ro. 11 176 
13. I IT87 
io, 1 1 197 
ro, 1 1107 



r-. = . 1 Ulll 
ro, 1 tuS 
:o. 111^9 
1 o. 1 1 149 

10* 1 11159 



io. 1 1370 
to. 1 r;8o 
ro, 1119T 
r o . [ j 3 ■ t 
io,ti;ti 



1 ft 1 r 3 1 2 
10.11332 
Jo-11343 
■ 0,11353 

r o, t ; ■ i 4 



10,11374 
io, 113^5 

10.11395 

10- 1 14-0 
10. 114.6 



10. 1 1427 
10.11437 
10.11448 
io.ir4^8 

IO. [[,!'■,■ 



10. 1 1479 

ID. I I49 j 
TO. II5OI 

10. 11511 

T3#TI =11 



10,11332 

10.11543 

ro.n-,S3 
10*11564 

TO- Tl ^75 



Co-fecjut. 



50 Pegrecs. 



1 : 1 IE I I : 
TO, IOO97 
IO.1008; 

ro, 20066 

ID. lOOffO 



I o. loo r 9 
IO, 20004 
to. 1998$ 
10, 19973 
To. T9*>^7 



V-y°»37 
9. 90*63 
9. 90889 
9.90914 
9. 90940 
9. 90966 



10. 19941 
10. 199:6 
10.19911 
10, 19895 
10. 19880 



ic, 19864 

ID, I9S49 
10.19834 
lO,T9^l8 

10. 1^803 



10. [9787 
ic. 19771 
10. 19756 
io, 1974 1 

TO, I9726 



io* 19710 
io, 19695 
io. rg68o 
10. 19664 
io. 19649 



10. 19634 
id. 1 96 1 8 
to. 19603 
i . 19588 
ro. 19571 



10.19557 
10, 19542 

ID. 19517 

10.19511 
to. ici4g6 



1 o + 1 ^48 1 
to. 19466 
ro, 19450 
10.T9435 
ro. 19410 



ro, 19405 
10. 19390 

'^* ^937^ 
10,193^9 
to. T9H4 



re- T9319 
10,19314 

TO. I9199 
TO. 19:84 

ro,T9l6g 



t^ 10^'A 
io* 1913JS 

10. rgn \ 
10, 19208 
1^-19193 



Si.tris't. 



9,909^1 

9. 9 10 i S 
9,91043 
9, 91069 
9 qiocjif 



Co-t*nff, 



1 0, eg 1 j 
10.09137 
ro, 091 ii 
10.090^6 
ro.og'-^r: 
ro. ^9034 



9.91111 

y.9tI47 
99117^ 

<:. 91 198 



9-9U^-t 
9,91276 
9-9IJOE 
9.91327 

9-9^5^ 



9-9«379 
9.91404 

9.91430 

9- ' J T 4 - rj 

9 . 9 1 48 l 



9,91507 

9*9'53? 
9.91559 

9 - 9 1 6 1 o 



9-9' fi 3& 
9. 9 166 j 
9. 91&SH 
9.9'713 
9-9*739 



9,91765 
9^91791 
9, 9 J S r q 

9 . 9 i 84 1 
9. 9 1 S6S 



9,91693 
9-9 I 9'9 
9- 9 '945 
9.91971 
9. 9199S 



9.91022 
9.92048 
9,91073 

9- 9^°99 
9. gtm 



9,92150 
9.92176 

9. 92201 
9'9** ; 7 
9-9^<3 



9,9^79 
9.913^4 

9-9'33 n 
9.91356 

9. 911S1 



Co-iang. 



10-0900^ 
10. c^8: 
10.0^957 
is. 08931 
IC* 08005 



5S 
5^ I 



10.C8379 
10*08^51 
ro.o8d:8 
10. 0S802 
ro.cS—fi 

10*0^750 
10. 08714 

TO- 08699 

ro- 08673 

TO. 08 647 



10.08621 
10,08596 
ro. 08570 
10.08544 
to. o8<t8 



re. 08493 
1 o. 0846 7 
to. 0^441 
10.-84-5 
10. cS^go 



10.08364 
to.oS^8 
lo.ojit, 

io.oSzS; 
10.08161 



10.08235 
1 j.o3:*>9 
to. o8rS4 
10, 0S15S 
10.08 172 



10, 0S107 
io*o3o3i 
io.o8n^5 
to. 08029 
10,08004 



10.07978 
10.07951 
10.07927 
10. 07901 
12.07875 



10.07^50 
10. 07814 

TO. O779S 

ro. 07773 
10.0774.7 



10,0772 1 
10,07696 
frt, 07670 
10.07644 

IG. o;6iq 



Tan^fjit. 



H J 

5} 

5* 

-H 
49 
48 

47 
46 

4£ 

44 

43 
4^ 
4' 
40J 



39 

37 
36 
'5 



34 
33 

3' 

19 
iS 

:f. 
2^ 



*4 ^ 

13 

21 

21 
20 



'9 
18 

'7 
16 
is 



T 4 
'3 
n 

1 T 
1 

n 
8 

7 
6 

4 
3 
2 
1 




T a 



-I 



f Ma 3 

TasM XIX* Logarithmic Sines, Tangents, and Secants. 



*i 



? 
9 

IE 
J I 

"4 
-11 

t: 

*3 

'9 

3 o 



Sine, 



*3 

*4 

*ii 
■e 

*7 
.3° 






,39 
4° 



45 

44 
4* 



46 
47 
48 

49 
50 



5' 

53 



- S 6 

1 

So 

M 



9.7:5-1-7 



9. 72;^ ■: 
9 ?J{Srj 
9. 71602 '4 
f>. 7-6li 5 



O.i do' 




9,71744'S 

9, 7271^-3 
9. 727S2 -S 
9.72801-7 
9. 72812 *7 



9,72841-7 
9, 72862-6 
9.7*881-5 

9.7290* "4 
9.719*^1 



9,72942-2 
9.729*)! 'j 
9- 7*93* 'c 
g. 73001 -8 
9- 73^1 1 >? 



9,73041-5 
9.73061*3 
9. 73081 -r 

9.75120-6 



9*7314^4 
9.7316c 'i 

9-7H79'9 
9.731996 

9*7U"9' 1 



9.71239-0 
9.73158-7 
9-73*7$'4 
9. 73*98 + ° 



9- 73J>7'i 

9-73. 5* '9 

9.73396'! 
0*73415*7 



9*73435*3 
9*73454^9 
9 -73474 '4 
9- 73493 *9 
,9'7^S'r5 




137 
3K 

*3* 

3,6 
: ; ' 
**5 

335 
335 

334 
3 34 
534 

334 
133 

333 
333 

333 
31* 
331 
33* 
33* 
33- 

33' 
35' 
331 

330 
33° 
330 
33° 
31° 
3*9 
319 

3*9 
3*9 

i«I 

3*8 

*i3 

327 
3*7 

3*7 
3*7 
3*7 
316 
316 
326 
326 
3*5 

3*$ 

3*5 
3*5 
3*4 
3*4 



Lin 



32 Degfxct. 



Co*fi|J€ 



9.9234* "O 
'J' 9*^14'- 
9.9^*6 3 
9> 9*rfl*J -; 
9-9-*'*%; 
9.92^2-5 



9 9 1_ 94'b 
■j. 9^6 -7 

9-9^"* , 7 
9. 9*770 'S 
a. 9- 7*2 -g 



9-9-7U 9 
9*9*747 '0 
9-9-73T" 

9- 9273I 'Q 

9-9*7i3"' 



9-9*7*5 "* 
9-9*707- 1 

9.92699- T 

9 91691 "| 
9*9*693*1 



9.92675-1 
9, 92667 ■ r 
9.92659- r 
9- 9*651 p i 
9-9*643-1 



9.91635-1 
9-9 lfi *7"o 
9.92619 -a 
9-9*6ti "o 
9. *j:6^» -q 



9- 9*594 '9 
9* 9*5*6 "8 
9-9*573-8 
9- 9*$7°- 7 



9*9*554**: 
9.91546 'c 

9-9*53**4 
9-9*53° '3 
9-9*5**'* 

9-9*5'4'i 

9.92506-0 

9-9*497*9 

9* 9*409 '7 
9- 9*48i '6 



9-9*473^ 

9*9*465*4 
9.92457-1 

9-9*449-1 
0. q?440 -Q 



9- 9*43* ** 
9.91414-6 
9.92416*4 
9,9*408*3 
9*92400' 1 



9.92391-0 
9- 9*383' 7 

9-9*375*5 
9*92367-3 

9 9*359-i 



Sine. 



*1- 

ill 

[3- 
13; 
131 
U* 
13* 
13* 

'3* 
*33 
'33 
133 

l n 

13J 
133 

■33 
*33 

133 

"33 

'33 
'33 

134 
'34 
-34 
134 
'54 
M4 
'34 

'34 
M4 
'34 
'34 
'34 

<35 
'35 
*Z5 
'35 
*35 
135 
'35 

ns 

'35 

136 
136 

136 
'3* 
136 

»3* 
136 

.36 
136 
136 

j 36 
136 
*37 
'37 



Sense. 



0.C715N 
0.07166 
0,07174 
0.07181 
0,07190 
^- a? 1 97 



--7 .o, 
0.07^13 

t:. '7221 

O.07229 
C7137 




0.07365 
10.07373 
^■07381 
o. 073B9 
Q.01 39 7 



O.07405 
O.C7413 
O* 0741 1 
0.07429 
^-°7437 



0.07445 
0.07454 
0.07461 
0,07470 
0^7478 

0,07^. 
0.07501 

0.07510 
o. 07516 



07527 
0-07535 
0*07543 
0.07551 



0,07^67 

0.07^75 
0.07584 
0,07551 
to. 076 00 

c. 0760^ 
0.07616 
0.076*4 
0.07*33 
0*07*4 r 



Co-fecum, 



Co-i'cca&t. 



io.i7S79 
10.17559 
10.27539 
10-17518 
10,27498 
it. 1747^ 



10.^745? 
to. 1743 s * 
ic, 2741* 
1g. 1739! 
10,17378 



'o.i73>7 
JO. 17137 
10*17317 
to* 17197 
10.17177 



10. 27*57 
re. 17237 
ro. 17*17 
rt>*47i97 
10.17177 



10*17157 
10.17137 
10.17117 
10.27098 
10,27078 



10. 27C58 
10.2703s 
to* 17018 
to. 26998 
1 0.16976 



10. 26959 

10*16939 
10*2*919 
10. 26? 99 
10. :6$79 



10. 16860 
to. 26840 

10, 26X20 
10. 26800 
ro. £678? 



10, 26761 

10,26741 
10. 16711 
10*26701 
ro. 26681 



in, 26663 
10.26643 
to. 16613 

10. 2^(04 
to* 265E4 

"10TI6567 

10.26545 
10.16526 
10. 26506 
tai 26487 



10.26467 
10.1644! 
10. 164*8 

10. 26409 
10. 26389 



I Secant, 






J anger*. 



9.79579 
9.79607 

9.7963? 
9-79^3 

9- 79*9 ' 

4-79747 

9.79776 
9.798^4 
9'7983* 
9. ?9a6i 



9-71 
9*79916 

9- 79944 

9- 79972 
9.80000 



9. iiooak 
9 . 80056 
9. 80084 
9.S0111 
9.80140 



9. Soi63 

9 1 80195 
9,80123 

9.80151 
9. So* 79 



9. B0307 
9.^0335 
9.80363 
9*80391 
9. 80419 



9-S°447 
9,80474 
9 1 80502 
9. 80530 
9.80558 



9.ti05$6 
9. 80614 
9. 80642 
9 , 80669 
q*So&97 



9- 807*^ 
9,80753 
9.S07K. 
9*80808 
9*^0836 



9,80864 
9.S0891 
9. 809 r 9 
9-80947 
9t 8097 1 
9I 81003 
9*8ioj!> 
9, 8io^3 
9.8T0S6 
9.8x113 



9.81141 

9.S1169 
9*81196 
9.81214 
9.81151 



Co^tanjj, 



Co-ling 



0.20421 
o. 20397 
0.20365 

0.20337 
6. 20309 
o. 20281 



G. 20-253 

20214 
20196 
20168 

20140 



O, 20I 1 2 

0. 10084 

O.I0O56 

0. 10028 

o. lOoro 



o- 19972 

o. 19944 
o. 79916 

0,19888 

o, 1 9860 



b. I9832 
0.19805 

0,19777 
0.79749 
0*19711 



'9*93 
19665 

0*19637 
o, 19609 
o. 19581 



O' 19553 

0.19526 
o. 19498 
o. 19470 

0.T944* 



0*19414 
o, 19386 

0.19358 
0,19331 



o, 19175 
o. 19247 
o, 19129 
o, 19191 

10.19764 



10. 19136 
io* 79108 
10.79087 
10, 79053 
io. 1 901 5 



10.18997 

10- 1S970 
10.1894* 

1--J. !8qT4 

10. 188^7 



IO. 18859 
10-1883! 
TO- 78804 
IO. I8776 

ro, 78748 



4* 

47 
4« 

44 

4> 

ill 



12 

37 

3* 

n 

34 
33 
3* 
3' 

M 



29 
28 
17 
16 

ii 



*4 

11 
11 

*6 



'9 
78 

17 
16 

'5 



'4 
'3 

M 
17 

ro 



M 



r mi 3 



Table XIX. Logarithmic Sines, Tangents, and Secants. 



33 Degrcts. 



M 



I 
t 
3 
4 

_i_ 
6 

7 

9 
to 



u 

12 
'J 

"5 






21 

*3 

2b 
28 






3* 

34 

21 

17 
39 

m 



5 T 
5" 

S3 
54 



MP 



Sine. 



73610^ 
73*30*3 
73*49'8 

73688 *6 
737oSc? 



737*7 '4 
7374 s '7 
73/66-1 

73804 s 



73814-1 

T38+3 '4 
73862 '7 
73881*0 



739***6 
73939-8 
73959 
73978*3 
,7399 7 ^ 

740*5'9 

74^74 ** 
74^>9rd 



74****3 
74131-6 

74150 S 
74169-9 
74JSS'9 



74* og -o 
74**7 "i 
74146 *2 

74**5 'l 
74*^4 ^ 

743*3 *3 
7+3" '3 
7434M 
743*o 'Z 
74379 -2 



74398 "2 
744J7M 
7441* '1 
744SS *° 
74473 '9 



74492 F W 
74511*7 
7453°" 6 
74549 '4 
74 rt*^ 



745*7 1 
74606 -o 

74**4*8 
74*43-6 
74****4 



74*8* -i 
74*99*9 

74756 



o-fine 



314 
3*4 

3*4 
3 2 3 
3*3 
3*3 
3*3 

3" 
3" 

r-~ 
3*" 

321 

311 

321 

321 
3*o 
320 
320 

320 
320 
3*9 
3'9 

3*9 
319 
3'8 
3^3 
3'8 

3I ? 
3 t3 

317 

3'7 

3'7 

317 
3*7 
%ti 

51, 
316 
316 
31* 
315 
315 
3*S 
3i5 
3M 
314 
3*4 
3H 

3'4 
3H 
3*3 
3»3 
3'3 
313 
3'J 



._ 



««■ 



llo-iccant. 



92359 1 
92350 '9 
92342 - 7 

9*334 '5 
92326 -3 

92318-1 



92309 '8 
92301 "6 
92193-3 
92285-1 
92176 -8 



92268 -6 
92260 "3 
92251 -0 
92243 ■£ 

9"3* "* 



92227 *2 

91118 -9 
92210 -6 
91202 '3 
91194-0 



9**85-7 
9*-77*4 

9H69 'T 

93 1 fio ■ 7 
92T52 -4 



911441 
9*1357 
92127-4 

92119 '0 
92110 -7 



92t02 -3 

91093 -9 
92085 -6 
91077 'i 
91068 -8 



91060 4 
91051 *o 
92043 -6 
91035- 
91016 -fl 



910 IH -^ 
91009 -9 
91OOI -5 
91993'] 

919S4 ■'■ 



9T974'2 

91967 '7 
9'95T3 
91950 -S 
91942-4 



* 9*933 -V 

^91915-4 
9.91916-9 
9,91908-5 

f j ■ 9 1 900 "0 



9> 91*2**5 
9, 91883 *o 

9- 9 >*T4 ■5 

5,91865-9 
o*Or|^7. 4 



Sim:. 



D, 



37 
37 
37 
37 
37 

17 

37 
3 7 
37 
37 
3^ 

15 

3* 
If 

3S 
3* 
11 
11 

39 

Vi 

n 

39 
3? 

J9 
39 

39 
39 
4° 
4* 

4 c 

4'-- 
4^ 

40 

4-:- 
4" 
4^ 
4" 

*a 

4 1 
«' 

4' 

4i 

4' 

4' 

41 

4' 

41 

■41 

41 

4* 

4* 

4* I 

4*' 

4* 



Secant. 



o- 07641 
o* 07649 
0.07657 
0,07665 
o. 07674 
o, 07682 



d, 07690 
o. 07698 
o, 07707 

0,07715 



^.07731 

D. O774O 

o, 0774S 

0.07756 

o._07 76^ 



0,07773 
o, 07781 
o, 07739 
o, 0779S 
o, 07806 



n. 07^14 
o. 07823 
a, 07831 
0.07839 
o. 07S4S 



o. 07856 
a 07864 
o. 07B73 
0.07881 
o. 07889 



o, 07K98 

o. 07906 
o. 079 H 
o. 07923 



o* 07940 
o, 0794S 
o. 07956 
o. 07965 
o. 07977 



o. 07982 
Oi 07990 
o. 07-^98 
0,0^007 
o. o8ot< 



o. cS"' 14 
o> o8b|i 
o. 0S041 
o- 08049 
o. c8"o;8 



o, c-8t»66 
o. o8b75 
t5u 08083 
o. 0&09 1 
O, 08 TOO 
o F oft 1 09 
0.08117 
o. oSuA 
o P o8i|4 
o, c8 » 4 1 



Ca-itaint. 



5^ Degrt«, 



Co-rcoint. 



up. ^6389 
10* 16570 
jo, £6350 
10, 163*11 
to, 26311 
10. fcfiiijt 



jo. 16273 
10, 16153 
TO* 16134 

13. =6115 
IO. i6t9C_ 



to, 26176 
to. 16157 

10. 16137 
io.i6ii4 
lo. 260^9 



10. 26079 
to. 26060 
to* 26041 
10* 26022 
a 26003 



0.25983 
o. 15964 

D - *5H5 
o. 25926 
0. 25907 



o. 25887 

a 2^849 
o, 25830 
o. 2 *;3 1 r 



0,25791 

o-*5773 

0,25754 

0,15735 

257»6 



0.25697 
o, 25678 
o, 25659 
o. 25640 
25621 



0. 25583 
o. 25564 

0.15545 

o, 25516 



0.25507 
0.25488 
0,25469 
0.25451 

0, 2S43* 



0*15+13 
O.25394 

o-*5375 
0.25356 
Q -*533^ 



o. 15319 

o. C5300 
o. 251ST 
c„ 25163 
g; *5*44 
Sr^ant* 



Tin gent. 

' . 1 — 



9, 3 12^ 

9, 8U79 
9- 81307 

9-81335 
9. 81361 
9. 81390 



9.8141b 
9-3i445 
y. 8:473 
9. 8 1 500 



9^81556 

9*81583 
9, 81611 
9,81638 
9* 81666 



9. Si 693 
9* Si 72 1 
9> 8i743 
9,^1776 
9, 81S03 



9*3lB?i 
9*81853 
9.81SS6 
9.81913 
9* S J 94 1 



9. 81968 
9. 81996 
9. 82013 
9, 32051 
9. 8107S 



9. &2K6 
9. Si 13 3 
9.SU61 
9, S11SS 
9, Sin % 



9. Si 143 
9,81270 
9^2293 
9.82315 



9*8l330 
9- 814D7 
9.81435 
9. 8I462 
9. 8248c. 



9.K25I7 
9.82544 
9*8l57I 

9. 82S99 
9.S1616 



9.816^3 

9.81*81 
9. S1708 
9*82735 
9, 82761 



>. 82990 
9. 81817 
9- *i*44, 

9 81871 
9. 8^899 

Co-f-mg. 



Cu- raog. 



0. 1*748 
o. 1871* 
o. 18693 
o. 18665 
a 18638 
Oh 18610 



0. 18581 
0. 18555 

I8527 
a» 18500 
o. 1847* 



oxi»444 
0. 18417 
0. 1S389 
o. 1*362 
0,11*324 



o. 18307 
o, 18279 
o. 18251 
o. 18114 
ai8tj| 



o. 18169 
0. 18141 
0. 18114 

9. 18087 



>- 180^9 ^ 



o. 1^032 
o. 18004 
o. J 7977 
o. 17949 

179^1 



o. 17894 
17867 
o. 17839 
o. 178(2 
°-'?7 S 5 



0.17757 

o. 1773° 
o. 17701 
0,17675 
0^17648 



a. 17620 

°- '7593 
* 17565 
o. !75jS 
o, 1751 1 



0. 174*3 
o. 17456 
o, 17419 
o. 17401 

* 17374 



°- <7347 
0.173 19 
o, 1 7191 
0, 17165 
o. I723S 




51 

60 

59 , 
58 

57 
5* 

55 



37 

1* 
35^ 

34 
33 

3* 
31 
1_o 
19 

23 

^7 
26 

^4 

**] 
22 

n 
to 



*9 
1 3 

i? 
16 

M_ 

'4 

*3 
ii 

1 1 

10 



4 
3 
1 
I 
o 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 



MAC. 



M»i r- 



, t 9* W&i 
ti f 9*749 Bo 
13 1 9.?499» 

rt_ ** -ill 'I 



I* 



|6 

17 
li 

19 

JO 

11 

:: 

*3 

24 

17 
2 Si 
29 
10 



3' 
3* 
11 
34 



39 

4^ 



4' 

4* 
41 



47 
4* 
49 
10 

S» 

53 
*4 

_>i 



9-~4" 6 

9- 74774 
9- 74793 
9. 74S" 1 
V74S3I 
9- 74*49 



9, 74668 *q 

q. 74>8j*T 
9. 749°5 * 
9,74924-3 
9, 74941 3 



q. 7^17 
q*_7Jio*5"2 



9. 7W4'3 
H- 75*7* "9 
9. 7sP9i '4 
q, 75109-9 
9- 7515^4 



9. 7;i4 6 "'> 

9'75" 6 5 4 4 
9*7* l8 3"9 

0. 75220 *8 



9. 7**39"* 
9- 75*57 * 
9,75276*0 
9, 75*94 "4 
9-7H 1 *' 8 



9*7533' "* 
9-75*44'* 

9-753*7*9 
9.75*86-1 
o. 7 5404 '6 



.■ 754** "9 
9* 7 -44' f 3 
9-7<i4i9"* 
9> 7>477'* 
fi. 7*4 r J* "* 



9- 75 5*4*3 
9*7553** 
9. 75550 -8 
9. 7 i ^69 -o 



V- / > (, °5 '4 
V- 75 6i 3 ' 6 
9. 7^4" 'S 
9 7 56 Ol t 
^. 7^78 -* 



9-7i&9&*3 
9- 7*7 '4 "4 
9. 757J1-6 

9*7>75 , * ) "7 
9-7S7&3'3 



57 

Ik 



9, 757***9 
9. 75*05 -o 
9.75823-0 
9,75341-1 
9.7j3j9"' 



Co-Jlnt. 



3^ 
312 

3- ; 
3" 
3" 
3'- 
3" 
3" 
31^ 
310 
31c 
310 
310 
3 C 9 
3 r 9 
$ c 9 
3°9 
3°9 
308 
308 
308 

308 
30H 
30S 

3*7 
307 

307 
307 

3^7 
306 
306 

306 
306 
306 

305 

3°5 

3*5 
3°5 
V4 
3*4 
3<H 
3"4 
3^4 
3*4 
3<>3 

1°3 
3 U 3 
3^3 

303 
302 

30* 
302 
301 
302 
301 

301 
301 

3 nr 
3 0t 



'.online. 



9. y 
9*9 

9-9 



91703-4 
91754*8 

9 174* '* 
'37 '6 

?2n *D 



9,9 

9-9 
y, 9 
9.91 

9,9 



9,9 
9,9 

9 9 

9,9 
9,9 



9-9 
9.9 

9-9 
9*9 
n. 



<>■ 9 
9 9 

9.9 

9-9 



9-9 
9*9 

y-9 
9*9 

0. 9 



9*9 
9*9 
9*9 
9-9 



9*y 

9-9 
9.9 



8*7 4 
M'9 
840 '4 
S31S 
8*3 3 
814-7 



797 "6 
7S9 'i 
7io '5 
77' 9 



r«= "4 

7U3 -2 
V/4 -<S 

go 



fi 77 "J 

668-7 

660 '£? 

651 -4 
641 "7 



634*' 

615-4 
6ii'7 
6cS-i 

599 '4 



590-7 
58*1*0 

573 \3 
564-6 

*o-:'9 



547 "i 
53^-5 
5=9 7 

521 '0 

U2J 



5-3 '* 
494 "3 
4 SC^ 

477 "< 
46^ c 



4^S 
451-; 
44s u 

433 "4 
4*4, *C 



415 -* 

4-7 '° 

3*9 "4 



«j. >,t *8o "6 



9- 9' HI ** 
9.91363-0 

9-91354 '» 
9-9 l J4J"3 



Sine 



34 Degrees. 



T42 
14- 
14: 
Hi 
Hi 
142 

143 
■4J 
H3 
<41 
143 

141 
143 

M3 
"43 

143 
143 
144 



144 
"44 



"44 

144 
144 
"45 
HS 
"45 
14^ 

"45 
»4S 
145 

"45 

'45 
H5 
H5 
! 45 
146 

14^ 

146 
146 

146 

«4* 

14A 
146 
146 
"46 
14: 
«47 
"47 
"47 
'47 
'47 
'47 
'4? 
»47 
'47 



Sri .mt . 



ro. ^(43 
1 o. c H 1 5 1 
: -. cSi6r 
it.. ■ ^.(ChS 
ttNn«lJ7 



1 . . : &194 
rn. 0S202 

TC. O^iH 

1^. L.S119 
to, ^8118 



ic . 08137 
l<.r*,i 4S 
ir. 08154 
tc. u8l6l 
lr,rjVl7t 



[o, oa2*to 



[0.o$U3 

10.0^340 
10. 0S349 



IO, C8366 
1^.0^375 
10*0^383 
10, 0M392 

1 t* t HUni 



in. 0^418 
tc\ 0^41- 
10- ^8435 
id. 0K444 



10* 0^453 

TC 0846a 

i o, 08470 

TO, OS479 

t;\ 08488 



|v ■ ^\4q6 
io* -:-&jQ5 
iL- r> 08514 
to. ^8523 

T -lSuI 



lr. 0^540 

to.-S S4 9 
1c.r-.8558 

K. C8567 

Tc.c-8 f 75 



10.08584 
10. 0S593 

lr,. o^602 

ic. rKfSll 

1 c , o^T6 1 9 



ro. cS6i8 

I(T. ^^637 
|r. 0S646 

rc. 0H655 
tr. 0W64 



, 11-fcf jnr 



<[ 5 Dtgrrei. 



Co-fcoinl;. 



c. 25244 
[0,25125 
:o. iiS'yS 

15169 
ro. m 50 



25132 
iqil3 

25094 

o, 25076 



ft 15039 
o, 25020 
0, i^ooi 

^247^3 
0-24964 



c 24946 

3-*4^7 
0, 24; 1J9 
0. 24^90 
o. 14^72 



o. 243^3 
o. 24S35 
o. 14816 
a 14 7 98 
0, 24779 



o. 24761 
0. 14742 

0.247:4 
0. 14706 
0. 146I47 



o* 14669 

•7-. I4A5O 

a. 14632 

o. 14614 
Q- *4 C 9 5 



o. 14*77 
0.24559 
a 14541 
o, 14522 
o. 14504 



a 244S6 
o. 24467 

0.24449 
0.24431 

o- *441 j 



o- *439=: 
0,24^76 
0.24358 
o. 14340 
o. 14321 



>. 24304 

1 j. 241S6 

0. 24267 

0. 14249 

0. 7 4 * ? 1 



LJ. 142 I 3 
0,14195 

1.14177 

20, 14 1 g 9 

TO. 2414 1 



Secant, 



Tang, 



q,8i&9 r ) 

9. 81926 

9.32953 

9, 81981-1 

9.830^ 



9.^3062 
9* &3089 
9.83117 
9-flM44 
_9 ! %"7i 



9,8319* 
9.^321* 
9.83151 

o,S^07 



9-»3334 
9.83361 
9. 3ji8a 

9-8341^ 
9,87441 



9. 83470 
9*83497 
9.83514 
9.S355T 
9*S?57S 



9. 836^5 
9 83631 

9**3*59 
9, 83686 
9*8i?tj 



9.8^740 
9.8:76* 

9,8379* 
9*83^21 
0^87849 



9,83876 
9.8390? 
9.83930 
9*&19<7 
^8^984 



9.84OII 
9* 84038 
<>. ^406 < 
9, 84091 

g*J4ng 



9. H 4 1 4 '■ 

9-^4 J 7* 
9. 84SC0 
9-842*7 
9-84254 



9.842^0 
9,84307 

9" R 4334 
9-84361 



9.84415 
9,84442 
9,84469, 
9. 84496 



<fo-Tarrtr. 



Co-Uog, 



o. j 7101 
0.17074 

'"■ J 7 04 7 
o. ] 7020 
o. 16991 
o. 16965 



0. 16938 
o. 16911 
0. 16883 
o. 16856 
o. 168*9 



c. 16802 

0.1677^ 
0,16748 
0.16710 
o. 1669; 



o. 16666 

o. 16639 

O. l66|Z 

o. 16585 

Ov 1655$ 



c. 16530 

0. 16503 
0. 16476 

0.16449 

o. 1641a 



o. 16395 
o. 16368 

Qt 16^41 
o. 16^14 

0.16287 



0, 16160 
o. 16231 

o. 16105 
0,16178 



c. 16124 
0, 16097 
ev 16070 
0. 16043 
o, 16016 



r. 1 5989 

0. 15962 

^5935 
0, 1590S 
o. 1 5S8 1 



o- 15817 
o, T5S00 

"5773 

1^746 



0, 1 5720 
0,15693 

o, 15666 
0*1(639 

3. I 56H 



0,1558? 

0,15558 

0.(553" 
O-I5504 

°-'5477 



Taneerit, 



M 
60 
59 

& 
57 

55 



54 
53 
5* 

5' 
;o 

49 
4* 
47 
4* 

45 



44 
43 
4* 



It 

17 
36 
3* 



34 

3> 
31 

>' 
10 
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*7 
16 



*4 
*3, 

ii 
21 
20 
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iS 
17 
16 

M_ 
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"3 
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1 1 
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**MPP 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 








3 


; Decree*. 








M t 


Sine 
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Ca-tioc, 


'47 


it'f.L"L. 


C-Wecini, 


Tingtnt. 


Co-iaJT«. 


to 




-^ 


9* 75359"' 




9.91336-5 


10. 03664 


10. 24141 


9,84513 


10. 15477 




I 


9.75877"* 


301 


9. 91327 "6 


10,08672 


10.24T23 


9. 84*50 


10*15450 


59 




% 


9.75895-1 




9.91318*7 


147 
■4S 
148 
14K 
14S 

14a 
14S 
14S 

148 
148 

148 
149 


10.08*81 


lo. 2410 5 


9*84576 


to. 1 5414 


5* 




3 


9*75913"* 


* 


9,91309-9 


io.o86«;o 


10. 24*^87 


9. 8460 j 


lo. 15397 


S- 




4 


9,75931-1 




9.91301*0 


io.oS6i>q 


10, 14069 


9, 84630 


10. 15370 


5<> 




6 


9*75949'* 


300 


9.91291-2 


10.087^ 


to. 24051 


9,846 -,7 


jo. 15347 


55 
54 




9. 75967 -a 


9.9121*3 "3 


1 0. oV 7 j 7 


10.14033 


9, S4U3J4 


to. 15310 




7 


9*759S5'i 


399 


9.91174-4 


10.08726 


10.24015 


9.84711 


10. 15289 


5* 




S 


9. 76003' 1 


199 


9.91265-5 


10.08734 


iq. 23997 


1 9- B4733 


10-15262 


5* 




9 


9.76021 'i 


299 


9. 91256 -6 


10,08743 


10.23979 


9* 34764 


10. 15236 


5* 




lo 


9. 76039 *o 


299 
*99 
198 
198 
198 
29S 
298 

19& 


9- 9**47 "7 


1 0. 08 7 c 1 


10. 13961 


Q, -■:,■■• \ 


TO- 15109 


5^ 




tl 


9.76056-9 


9. 912 jB -3 


10. 01*76 * 


10.23943 


y, 04"' ;o 


20,l)*3l 


49 




r ~ 


9.76074-8 


9-91219-9 


10.08770 


10.139*5 


9.84845 


10. 15155 


4» 




ij 


9.76091-7 


9. 91221 *o 


10.08779 


10.13907 


t. B4S72 


10, 1511b 


47 




H 


9-761 to *6 


9, 91212* t 


149 


10*08788 


10.23^^9 


9. 64899 


IO. 15101 


46 




»5 


9. 76128 -^ 


9. 91203 'i 


'49 
149 

149 


TO, 087()7 


10,1)871 


";. 849 2 5 


IO. 15075 


4? 




16 


9.76146-4 


9.91194-2 


io*u&8c6 


10. 23^4 


9,84951 


IO. 1504b 


44 




*7 


9.76164-1 


9-9- l *5'3 


10,08815 


10. 13836 


9. 84979 


10. 15021 


43 




tS 


9. 76181 -t 


29 J 


9,91176-3 


149 


10,08^14. 


10.13818 


9.35006 


10.14994 


41 




*9 


9.76199*9 


197 
197 
*97 
297 
196 
296 
196 
196 

£96 
296 


9.91167-4 


'49 


10.08833 


ic. 13880 


9.85033 


10. 14967 


4' 




10 


9.76217*7 


9.91158*4 


[49 
149 

149 
149 


TO. 08842 


10. 11781 


9.ft^oj;9 


1 , 14941 


4*» 




it 


9. 76135 -6 


9.91149-5 


10.08851 


10.13764 


9.850*6 


10, 14914 


39 




it 


9- 7 6t 53 - 4 


9.91140*5 


jo.oS&>9 


10.13747 


S-^S-'S 


10. 14887 


3* 




M 


9.76171 -i 


9.91131 '5 


10.08868 


10.13729 


9. 85140 


10. 14860 


17 




H 


9. 76288 -9 


9. 91 122*6 


150 


10.08877 


10. 13711 


g. 85166 


10.14834 


l6 




*5 


9, 76306 -7 


9. 9m3*6 
9. 91 104 '6 


150 
150 
150 


ico&ffSfi 


10,13693 


9-85193 


TO, I4807 


3V 
14 




16 


9.76314*5 


, 10.0^^9^ 


10- 23676 


9.85210 


IO, 147&O 




*7 


9.76342-2 


9.91095-6 


io . oSy/4 


10. 23658 


9.85247 


-*-'4?53 


11 




it 


9, 76360-0 


9. 91086 -6 ' 


150 


10.08913 


lo. 13640 


9*8517^ 


10, 14727 


li 




*9 


9«7&377"7 


295 


9.91077-6 


*S° , 


10,08921 


10.13621 


9. §5300 


10, 14700 


3 1 




3* 


9'7G395*+ 


z 95 
295 

*95 


9. 91068 "6 


150 

150 ' 


IO. 08931 


10. 2360*; 


'■> -8^17 


10,14673 


io 




5< 


9.76413-1 


9.91059*6 ; 


IO.08940 


10.13587 


9.85354 


10, 14646 


29 




3 1 


9,76430*8 


9. 91050*6 


150 


IO.08949 


io. 13569 


9.85380 


lo. 14620 


iS 




11 


9. 76448 '5 


295 
294 1 
294 
294 

194 
294 
294 

*93 
293 

293 
*93 
*93 
*91 
191 

292 

292 


9,91041 '5 


I JO 


IO.08958 


10.23551 


9. S5407 


10.14593 


^7 




U 


9. 76466 'i 


9.91032-5 


'5° 


, 10.08967 


'°- a 3534 


9, 85434 


lo. 14566 


16 




35 


9* 7M3 * 


9. 9101- -5 


1 5 r 
*5- 
15* 


TO. 08977 


70.23516 


9.85460 


lo, 14*40 


*5 
*4 




1* 


9. 76501 *5 


9.91014-4 


10. 01J9S6 


10.23499 


9,85437 


! 10.14513 




37 


9,76519*1 


9.91005-4 


TO- 0^995 


10. 1348 1 


9.85514 


10. 144*6 


M 




*■ 


9, 76516 *7 


9. 90996 -3 


*5- 


[0,09004 


10- 13463 


9- S 5540 


io. 14460 


2Z 




39 


9* 76554 '4 


9, 90987-3 


151 


10,09013 


ic, 13446 


9,85567 


10. 14433 


21 




4» 


9, 76571 -o 


9, 9097* -2 


l 5 1 

-S' 

-5- 

151 i 
151 

151 

151 

-5* 


TO. O^OIl 


10.13428 


9. 85594 


10. 14406 


10 
19 




4* 


9. 76589 6 


9. 90969 'i 


10.09031 


Ida 23410 


9.85610 


10, 143 So 




4* 


9. 76607 'l 


9. 90960 "i 


[0*09040 


10*23393 


9.85647 


10.14353 


iS 




43 


9-76624-7 


9.90951-0 


IO.O9049 


to. 23375 


9.85674 


10. 14326 


17 




44 


9.766413 


9. 90941 -9 


IO. O9O-8 


10.13358 


9-85700 


TO, I43OO 


16 




45 


9. 76659 S 


9. 90931 *3 


io,oqo67 


10. 13340 


9. 8*717 


. ro, 14773 


M 




46 


9* 76677 -4 


9. 90923 j 


10,09076 


10.13313 


y.«5754 


to. 14246 


»4 




47 


9< 76694 '9 


9.90914-6 


ro, 09085 


10.13305 


9,85780 


to. 14220 


M 




4* 


9* 767(2-4 


9.gc 9 o5*5 


10.09094 


ro. 23+48 


9.35807 


10. 14193 


12. 




49 


9. 76730*0 


192 
191 

191 ; 


9, 90896 *4 


152 


10.09104 


10.13270 


9.85834 


10*14166 


1 1 




5 q 

5- 


9* 76747 5 


9. 9^87 <\ 


151 
*5* 


l -J. . -gj n 


-0.2*2*3 


Q. H5860 


ro. 14140 


10 
9 




9* 76764 -9 


9. 90878 -i 


10*09112 


10,13135 


9-M&7 


10. 14113 




5* 


9. 767S2 -4 


zy 1 
29I 
291 


9, 90S69 *o 


151 

152 

-53 


10.09131 


10.23218 


9,85913 


10*1-4087 


8 




13 


9. 76799 '9 


9.90859-9 


10. 09140 


10.13200 


9.85940 


10. 14060 


7 




54 


9,768-7 -3 


9,90850*7 


■ 10. 09149 


10.23183 


9,85967 


ro. 140^3 


6 




55 

5* 


9*76834-8 


t^O 


9. 90^41 -6 


10.09 ir^S 


10.1316^ 


q. 3?qq7 


io* 14007 


c 




9. 76851 *i 


9,90831-4 


10. 04J dA 


ij. 23148 


9. &(*oio 


to. 1 3 9 "so 


-'■ 




57 i 9. 768*9 -7 


an 


9.93*23-3 


-S3 


10.09177 


to. 23130 


9. 86 "546 


10,13954 


3 




P 


! 9. 76SS7 -1 


J? 


9. 90814-1 


-53 


10.09186 


10.23113 


9.86071 


10.1391? 


1 1 


59 


9*76504-5 


29J 
IOC 


9. 90804 -9 


'53 

-53 


10.09195 


10* 23O96 


9, 86 ISO 


10, 139,^0 


r 1 


60 
IVf | 


9.76911*9 ; 


9. 90795 -a . 


to, 091 04 


IO. 23O78 


9««6i*i5 


10. 1^74 


r B 
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Sine 
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Secant, 


Cu-iyiif . 


T»*Tflrr>T. \ V 1' 
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Co-foatatT 



M 



:J 
|4 
*3 

*4 

*6 
*7 

|3 

*9 



il 

19 
Jl 
4* 
4* 
43 
44 
il 

47 
4* 
49 
50 

51 
5* 
S3 
54 
*5 



5* 



Sine. 



oT*o*7 



v ?&9it 

9* 7*9)5* 

9-7*974 
9- 7*99* 



9. 77026 

9- 77^43 

9, 77060 

9- 77077 
V7709S 



77m 
77 U9 
77T47 
771*4 
77181 



9-77"98 
9* 77" 5 
9-77*33 

9.77150 

0- 77i'7 



9. 77**4 
9. 77301 
9-773"9 
9- 7931* 

9- 7735S 



9-7717© 
9* 773*7 
9* 77404 
9-774** 

9- 77438 



9- 77455 
9- 7747* 
* 774*9 
9- 77S»7 
9. 77SH 



9- 7754' 
9-7755* 
9-77575 
9- 7751* 
9. 77*09 



9- 77625 
9- 77*4* 
9-77*59 
9,7767* 
9. 77*93 



9-777IO 
9.77727 

9* 77744 
9-7776* 
q. 77778 



9-77795 
9«773n 
9. 7781B 
9-778^3 
q. 77861 



9-77«7> 
9- 77M 
9.7791a 
9. 77919 
9- 77 24& 



290 

*89 

*H 9 
t*9 
189 
2 89 

18S 

18S 
aS8 
i<8 
1S8 
**7 
187 
187 
»*7 
187 
287 
186 
2S6 
186 

sR6 
286 
ill* 
185 
**5 
*85 
I 5 
285 

4 84 

2S4 
284 
184 
284 
**4 

4i 

&s 
.83 
283 
183 
igj 

a&i 
a?i 

181 
281 

281 

idi 
18 r 

181 
281 
280 
2 So 
= £0 

;8o 

2H0 
= 79 



lo-lmr. 



9- 9^795 '8 
9. 90786 '6 

9- 9*777 '4 
9. 90; tig '1 

9- 9°?59 a 
9,93749 -8 



9. c^74« -6 
9.9*7,1 '4 
9. 90312 -2 

9. 90712 -9 
j. 90703 7 



9.90694*5 
9. 90(1^5 'i 
9. 90676 'O 
9. 90666 -7 
9,90657-5 



9. 90648 -2 
9. 906 38 9 
9. 90629 *6 
4. 9062a *4 
9, 90611 r 



9.90601 '% 
9- 9°59* *5 
9- 90583 '* 
4. 40573 "9 

9.00(64*; 



9/ 90555 '* 
j. 40545 '9 
9 . 9053* 6 
1* 9°5*T '* 
f-9°5'7'9 



9-9*5<^*-5 
4. 90499 '2 
9, 90489 -8 
4. 90480 4 
q. 90471 *i 



9. 90401 -7 

f-9°45*"3 
9. 90441 > 9 

9- 9°45l *5 

O.QO*!*'! 



9.9^4147 

9* 90405. 3 
9*90395-9 
9. 903&6 -4 
9. 001,77 "O 



9, 90367 -6 
9. 90358 "i 

9- 9 D ^48 "7 
9-9 ? *?9 * 
ij, nJ' Jig -8 



9-9S?3*o-a 

9. 901,10 '8 
9. 90301 -4 

9*9 0i 9 r *9 
9. 901S1 -4 



H— 1 



9>?tf«7-- "9 

9, 90161 -4 
9.90253*9 
9- 9**44 "4 

0- *)02?4 "0 



U. 



153 

'5? 
Ml 

*51 
M3 
■!4 
■54 
'54 
<54 
'54 
'54 
'54 
'54 
'54 
K4 
■35 
«*5 
'55 
'55 
j 55 
"55 
'55 
'S^ 
'55 
155 
T5< 
156 
156 
156 

15* 

156 

15* 
156 
156 

156 
156 
'57 
'57 
'57 

'57 

] ;.? 

»57 
r 57 

'57 

>57 
157 

1^7 

15S 
u1 

r S 3 
158 

itf 
158 

i 5 l 

158 
159 
159 



Ice»01* 



t. 091&4 
o, 091 j 3 
0.09123 
0.09132 
0*09141 

O, ngj qn 



0.092*9 
0*09269 
0.09278 
0.09287 
o. 0919* 



0,09306 

0,09324 
0.00333 

0.00343 



0,09351 

0*09361 

o. 093 "O 

0,0938:3 
o, 09 389 



O.0939S 
o, 09408 

0,09417 
^,09426 
°-^94^5 



0,09445 

o. 09454 
a. £14463 
0,09473 

o. 094S: 



09491 

0,09501 

0.09510 
o.cf (20 
o. 09^29 



0.0953d 
0.09548 

°* »55T 
0.0*566 
0,09(76 



o. C9585 
o. ^9(95 
0.096^4 
0-09614 
0.0962; 



,09632 
. 09642 
. 096 5 1 
.09661 
, 09670 



0,09680 
0.09689 
0,09699 
o. 09708 
0.097 [8 



0.09727 

0.09737 
0.09746 
o- 0975* 
0.09765 



10.23078 
10,15061 
10,13043 
10.23026 
ir. 23009 
10. 11991 



10.11974 
10.22957 
10,21939 

!<•'. 22922 

T \ : j 90 ( 



10.11888 
IO. 22870 

io» 2^853 
10, 22836 

IO.22819 



lO.ll&OI 

lo. 21784 
10, 227*7 
10. 21750 
10. 21711 



10.22715a 
10. 12.69S 
rr. 12681 

ICm ^2664 

10, 12647 



io. 11630 
10,12613 
10.1259*; 

ro. 21578 
10.21^01 



10.12544 
ic. 12527 

1 -. : 1 : r.: 
10- 12493 
10.22474 



IO. 2 245-1 
IO. 12441 
TO. I2425 
TO. H408 
Jo- 11, 41 



l o , 1 1 3 74 

TO, 12 357 

10. 22340 
10. 21323 

TO. I23O6 



10.22^89 

TO. 12171 
10,22256 
TO. IH39 
IO. 21121 



IO. 2120( 

10.11(88 
10-11171 
ic.11154 

TO. HE l8 



IO. 22121 
TO* 22T04 
I0.2 2O87 
TO* 22070 

jo. 21054 



l*ngcnc 



9- £6l2>^ 
9.86l(3 
9*86179 

9,86*06 
f. 8*231 
O.R6259 



9- S6285 
9,86311 
9.86338 
^86365 
9, 863OI 



9,86418 
9, 86443 
9* 86471 
9, B6498 

9 1 86fi4 



9,86551 

9-86577 
9. 86003 
9. 86630 
9,86656 



Co-tang. 



lo, 13874 
10,13847 
10* 23811 
lo* i 3794 
10. 13768 
10- 1374. 



10- 13715 
jo* 13,68* 

!•'.- 136*2 

10, 13*35 

I O* 1 ? ' ■ - 



10. 13581 

10.1355 s 

10. 13519 

10* 13502 

TO. I1476 



9. 8*68 3 
9. 86709 
9. S673* 
9. 86761 
9. 86789 



9.86815 
9, £6842 
9. 86868 
9, 86894 
9. 8691 [ 



9.86947 
9.86974 
9 . 8 7000 

9-87017 
9*87053 



9' 87079 
4.87106 

9-8713* 

9,87158 
9,87185 



9. 8711 1 
9. &71 38 
9.S7264 
9.37190 
9- 873*7 



9.87H3 
9-87369 

9- 8759 s 
9.87422 



9 *7475 
9-87301 
9-87(17 
9*87554 
9-S7;g- 



9* 87606 
9.87633 
9.87659 
9,87685 
9*877" 



10.13449 

10.13413 
10.13397 
10. 13370 
10.13344 



10-13317 
10* 13291 
10. 13264 
10.13238 
10, 13211 



fro 

IS 

S! 



54 

n 

il 

49 

4s 

47 

4 ^ 

*i 

44 

4) 

4* 
♦' 
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10. 13158 
10-13132 
10, 1 3 jo* 
10, 13079 



10. 13053 
10. 13916 
10, 13000 

10*12973 
10* 11947 



1 . 11921 
10. 12894 

TO. 12868 

10. 11842 
io. 12815 



10* 11789 

TO. H762 
10*12736 

10. 11710 
10, 12683 



TO, I1657 
10,12631 

10, 11604 
10.11578 
io, 12^51 



10* 11515 

10.11499 
10. 11473 
10, 12446 
io. 12420 



10.11394 

10. 123*7 

TO. 11341 

10. 11315 

II?. 12189 



59 
38 
37 
S* 
15 



34 
33 



29 

iS 

*7 
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15 



*4 
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21 
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19 
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17 

16 
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mm 
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o 

i 

2 

4 

5 



Sine, 



77946*3 
77963- r 
77979 'S 
77996-6 

78010*0 



7 
8 

9 
10 



9.78046 "7 
9. 78063-4 
9,78080*1 
9^78096 "8 
, 78 1 r 1 '4 



11 

12 
IJ 

*4 
*J 

16 

'7 

18 

19 
10 

21 

21 

*3 
*4 



9*71$ nc *i 
9.78146-8 

9.78163*4 
9.78130*3 

9.78196 *G 



,78113*2 
73129-8 
78246-4 
78163 "a 
78179*6 



9. 7819ft* 1 

9, 78311 "7 

9- 78ji9'* 

9-7*345-8 
9.78361-3 



26 
27 
*S 
19 
3* 



9, 78378 -8 
9-7^39^3 
9*78411*9 
9.78418-1 

9*7^444 '7 



3' 
3* 

33 
34 

30 
37 ' 
& 
39 
40 

4' 
4* 

43 



78461 
7^477 
7S494 
mio 
?S5^6 

785#3 
78559*7 
9*78576*1 

9..7B60S-9 
9.7862; -i 
9,78641-6 
g, 78657. 9 
9. 78674- s 
9, 78693 -G 



46 

47 
48 

49 
5<> 



9.78706*9 
9.78713*1 
9- 7*7 39" 5 
9- 787S5 "7 
9»7Jtm'Q 



9. 78733 "J 

9.788^-- 
9.78810-8 
9, 7*^3 7 "o 
9,7885m 

9 . 78ii6 ^ "4 

9.78S85 ' 



9.78901 -8 
9.78918-0 
9* 7*934- * 



Co-finr. 



D.i 00 



i79 
179 

*79 
*79 
179 

17B 

27S 
278 
»?£ 
17S 
27S 

477 

^77 
177 

*77 
*77 

277 
276 

176 
£?*> 
27* 

176 
276 
*75 
J7S 
*75 

*75 
*75 
*75 
*74 
*74 
174 
274 
»74 
*74 
*73 

*73 
173 
^73 
173 
*73 
172 
272 
271 
272 
272 
272 
271 

»?1 

271 
77* 
271 
271 
271 
170 
270 
270 
270 
270 
270 



Co-fine. 



9* 
9* 
9- 
&• 

9- 

L > 
9- 

9' 

9- 

9- 

9 
9 

</ 

9' 

9 

9 
»- 

9 

9' 
9 

V 

■>■ 



9^234*9 

9^*5*3 
901 1 5-8 
9020b* 3 
93196*7 
90187 -2 



90177 -6 

■ ,:: r '.■ v [ 
90158-5 
90149 *o 
9°119^4 



90119-8 
90 1 20 ■ 1 
90 1 1 o J 6 
90101 m c 
9009 T *4 



900&1 '8 
90072 ■ 1 
9Co6i*6 
900 5 1 * 9 
9004^3 



90033 '7 

90034*0 
90014-4 
90004 ' 7 
E?995 # i 



89985-4 

8997? "7 
89966 - o 
89956*4 
S 9 946-7, 



89937*0 

89917 *"■ 
89917*6 

899^7 *8 
89898-1 



898*8-4 

S9S68 -9 
89859 2 
89849 -4 



S'j&39'7 
89829 '9 

89810-2 

89810-4 

89800 -6 



89790-8 
09781 o 
89771*; 
89761 -4 
89751*6 



89741*8 
89732 *o 

8g7l2 '2 

897ia'3 
897^ f j 



^9&ei2*6 
8968*, *S 
S9672 '9 
89663-1 



Kjnc. 



tx* 



o-. 097^5 
0,09775 
..-, 09 7 -"4 
009794 
o, ogftoj 
0.09813 

0109811 
o, 09831 
o. 09841 
C.07S5J 
0.09861 



r. 09870 
0-398S0 
o- 09889 
0.09899 
n. 09909 



o Oj9rH 
o 09928 
C« 0,1937 
°- °9947 
Q o>9*7 



o. 09966 
o. 09976 
o. 099S6 
r, 09995 
o* 10005 



o. 10015 

0.10024 
o. 10034 
o, 10044 
0.10053 




0.10160 
0-10170 
o* iciBo 
c. 10190 



o. 10209 
O. lOi ry 

c, 10115 

o. 10239 
o. 10148 



o. F0258 
3.10168 
c. 10278 
0.10288 
o- 10298 



Oh IO3O7 

01 IO3 I 7 

0.10317 
O.IOJ37 

0«_10347 



fo-fecant. 



Cu-ircim, 



10.21054 

to. 22037 

IO, WOIT 
10, lIO*'3 

to, 21987 
10.21973 



13.217(3 
10. 11937 

10.21910 
10,2190? 

rrv 21887 



to, 21870 

10.118;} 

10.11*3(7 
10,1181c 
ro. it Sot 



ro. 24787 

tc« 2i77tj 
10. 11754 
10-1171? 

10.21710 



10.11704 
ro. 11687 
10.21671 
10*21654 
13.21638 



10.11611 
1 Qr, 1 r6o 5 
to. 215SS 
10. 21 5" i 
ro. 21 C5< 



10.2153^ 
10. at^si 
10.115^6 
10.11 490 

10*21473 



ifl . : 14^7 
j ^-. : 144.J 
10,21424 
10.U40S 
ro>2il9l 



k. 2137? 
10-1135^ 
ro,ii342 
1C. 1*316 
10,21^09 



10, ^1193 
10, 1T177 
re ,11261 
10. 21244 
io. 2 122 S 



10. 21211 
1 0. 2 1 1 9 5 
iCi2il79 
10.21163 
10,21147 



10. 11131 
10.21114 
re. 21^98 
10.21082 
10.21066 



StTanl, 



1 .ninth!. 



9. 8771 J 

9^77^3 
9.? 7 7^4 
9- ^779° 
9.HiSr7 

9-^7^43 



9,^7^69 
9.^7^9-; 

9. 879*1 
9.S-94J 
9.S-974 



9,88000 

9. 5^0:7 

fl.SSc.79 



9.^13. 
9.Hl|« 

9-HS134 
l7,8Siio 
9-KSm6 



9 . fo ? 6 * 
9.8^289 
9 88^15 
9*38 |4t 
9.83v&7 



9.814393 

9. SS410 
9.^1446 
9. ^^472 
9. 8S 4 0^ 



9*3*5M 
9.^550 

9*^^77 
9- ttiS^j 
9.88629 



9.886^ 
9.S368i 
9*^7<>; 



9.8SS11 

9.883^ 

■1. Si 364 
cj.8Sb\ ? o 



9.^8916 
9^89^2 
9.88968 
9.88994 
9. 89010 



9.89046 
9.S9073 
9.89^99 
9-89115 



9-39I77 
9-89203 
9.85119 
9.S91J5 

9>S9i|i 



Co-teflp. 



it-tjiitl. 



IO, 
IO« 
I'- 
If... 
10, 



i '. 



[3. 
IS. 
10. 

10. 
10, 



10, 

IJ. 

EO. 

ro. 



to* 
to. 



to. 

LO T 



IO- 
IO. 

10. 

10. 



1 '<. 

ro. 
10. 



2i3-> 

111^ 
= 183 
!Ts7 



2131 

H35 

20 7 fi 

: .■' * 
io;6 



2000 
>97J 

*S47 

i^9< 



1S60 

1841 
1816 
1790 
1764 



^7^ 
1711 

i6Sg 
1659 
1613 



(607 

t;BO 

1528 
1501 



1476 
1450 
1425 
1397 
u?i 



'345 
*3'9 
119^ 
1267 

1141 



1214 
11S8 
1162 
1136 
Trio 



lo8d 
105I 

1032 
jooO 

0')5o 



0934 
0927 
0901 

3875 
0840 



0^13 

3797 
077; 

745 
0-T9 



Sl Dcirr*.^ 
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38 Dcgrte 



11 
11 
H 

H 

'5 
16 
17 
]S 
>9 



7*9*0 *4 
7149*6 »jj 

TW '49 



21 

*4 
*5 



16 
*7 

*9 



3 1 

3* 
31 
34 

35 



J" 

37 
33 
*9 

-±1 
41 
4* 
43 
44 
45 
46 
47 
4* 
49 
so 



Si 

5* 
53 
54 

5* 
<7 
S3 

59 
6c 



7i,Oj! 1 -0 

79*47*1 

.79079 '3 

7009 1 "4 



79m 5 
79 ^7 "5 
79<43* 6 
7 9 iOj-6 

-9175 '7 



79**7 ■ 
79113' 

79^39' 



9-79-37 '6 
9- 79^3 ^ 
9- 79319 "5 
Q- 79335 4 



V- 79351 '4 
9- 703*7 '3 
¥■793*5 ' 2 
9-79_ v 99"i 
9- 7941 < " n 



9. 79430 >& 
9. 79446 -7 
9. 79462 '6 

9* 794"S '4 
9. 711494 *t 



g. 79jM"i 
9- 79 5* J "9 
9* 79 Hi '7 
9- 79557 '5 



9- 795^9 '* 
9* 79 6q 4 "9 
9* 79610*6 
9. 79656 '4 
9- 79653 'i 



9- 79 r>6 7 "9 
9, 796S * -6 

9- 79^99 '3 
9. 79715*0 
9, 707^0*7 



9, 79746 '4 
9,79761-1 
9-79777*7 
9* 79793 J 4 

f), 79809 T i 



9-79*=4'7 

9. 79*4^ 3 
9,79^56*5 

9-79 s 7J -6 

e. 798S7 -2 
C (vline* 



269 
269 

269 
l(u> 
169 
269 

268 
26B 
26S 

2M 

268 
267 
267 
167 
a*7 
167 
267 
166 
tfift 
266 
266 
266 
166 
265 
265 

265 

261; 
265 
i6j; 
364 

264 
264 

164 
264 
164 

264 

263 

363 
263 
263 
-6| 
261 
263 
26* 
261 

262 
262 
262 
262 
261 
261 
261 
i6r 
16 1 
2>*i 1 
26] 
260 
2 fro 

2&0 



L-o-ime. 



9- ^ c ; ft 4? "3 

9-^9*33*5 
7. S9&13 -6 

9- 8q' 03 *3 



9-^9593"9 
9, 89584*0 

9-^9574'* 
9,89564*1 

Q«S*1<$4 '2 



9.89544-1 

9-*9S34'3 
9,395:4 4 

9- K 95 I 4"5 
n. Sfj 504 -c; 



9.89494'* 
'.,. 39484*6 
.,.39474*6 
9.89464 '6 
9. 894^6 



!J. 



9.89444 '6 

9,89434-6 
9< 89424-6 
9. 89414-6 
9. 89404 -6 



9, 89304 -6 
9* S93S4 '6 
9,89374-5 
q. 39364 5 
9. 8^4-4 



9.89344-4 
9.89334-3 
9. 89-24-3 
9-89514*2 
9.89304-1 



9*89294 * D 
9,89183 -g 

9*89273 *9 
9, 89263 -8 
9,89253 -6 



9,89143-5 
9. 8^33*4 

9-89^3 '3 
9,89113 -1 
9.39203 v. 



9, 89192 9 
•"-89182-7 
9,89171 -6 
9,89161 '4 
a. 89151 '3 



9. 89142 *r 
9,89131*9 
9, 89121 *7 
9,89111*5 
9. 89101 -3 



9. 89091- 1 
q, 89080 *9 
9.89070-7 
9. 89060-5 

9. S-]Q<;o_*_3_ 
Sine. 



1*4 
16, 

165 

t6; 
165 
16; 
165 
165 
165 
165 
166 
166 
166 
-66 
t66 
166 
166 
t66 
166 
1 66 
167 
167 
167 
167 
167 

167 
167 
167 
167 
167 

168 
16S 
t68 
]68 
168 

16S 
168 
168 
-68 
16S 
169 
169 
169 
369 

t6 9 

169 
169 

169 
169 



170 
17c 



170 
17c 
170 
■70 



Set" ^nt, 



it), 10*47 
10.10357 
i'-. 10367 
10* 10376 
fOp io;S6 

ID* ini()fi 



lo. 104^6 
IO. [0416 
IO. I' -416 

10, ic4^6 
10.10446 



L'o-kcantr 



10, 21^66 

10.21050 
10.21035 
ir. 21017 
10. 210G1 
10. Jt09^S 



I' . I .;:!■■ 

10. 1^466 

10. 10476 
lO-ir4^6 
lo. I r^4.«)6 



in. 10971 

10. I05 E ^ 
10,10515 

to, 10535 
10. 10x4* 



ID. lo^^ 
I0.IO565 
I0.I0575 
10. I0585 
10. 10^9^ 



10, 10605 
10, 1^615 
10. 1062 1, 
10.1^630 
io. 10646 



10, 10656 
to. j 0666 

PI, 1 "rWi 

10, 106B6 
10. 10696 



10. IC706 
10.10716 
10. 10716 
10.10736 
1 o . 1 0746 



10. 10756 
10, 10767 
10. 10777 
to, 10787 
10, 10797 



10.10807 
10. 1 0817 
to, 10827 

10.10838 

in. 1^848 



to. 10K58 
■o. 10868 
10, 10878 
io, 10888 
ro. 10899 



la, 10909 
10. 10919 

10.10929 
to, 10940 
1 c* 109*0 

Co-frCiinf, 
51 Decrees. 



10.10969 
1 □ . 209 < ? 

ID. 20937 

10. 20911 



IO. IC889 
IO, 2087I 
10.10856 

10. 10840 

I0-20&24 



io.ioSc8 
10.20791 
ic, 10776 

TO. 20760 

ir, i£>744 



Tangent* 



^. S9181 
9.89307 

9- 8 9iU 
9, 8*1159 
9, 39385 
-j, 8341* 



9-^9437 
9,8^463 
9.8^489 
9.89515 
9^ 8^541 



9,89567 
9.89193 
9.89619 
9. 89645 
9. R967T 



Gc-Utig, 



0,10719 

10693 
I0667 
I0641 



10.107:18 
ic.10712 
10.10696 
10, 206S1 

ID. 20665 



IO. 20649 
IO. IO633 
TO, 20617 
TO. l^OI 

1Q '- 2f L5. 8 5 



10.1^569 
10.20553 

TO, 20537 
IO, 20512 

to, 10^06 



10. 10490 

10.10474 

10,20458 
10, 10441 

TO, JO417 



/r, 20411 

10,20395 
lo.2c.379 
10.20364 
10, 1034R 



10. 10331 
to. 1^316 
10* S03O I 
10. 1018; 
10. 20169 



TO. £0354 
IO.2OI38 

10,^0207 

IO, 1CICJT 



10. itf»7^ 
10.20160 
10,10144 
10, 20128 
10. 20113 

Secant. 



9.89697 

9.89713 
9. 89749 

9-^9775 
9.89801 



9. S9817 
9-B9^^3 
9.89S79 
9. 89905 

9 '39931 



9—9957 
9.89983 
9. 9-009 
9,90035 
i', 90061 



9. 900 S6 
9.90111 
9, 901 3S 
9. 90164 
9. 90190 



9.90216 
9.90241 
9.90268 
9.90294 
9.90310 



9,90346 
9-9037 1 
9'9"M97 
9.90423 
9.90449 



9*9^475 
9*90501 
9.90527 
9, 9055 1 
9*901:78 



9.9C604 
9,90630 
9-9rf6-;fi 
9,90681 
9. 90708 



9,90734 

9- 9^7 59 
9,90785 
9 , 90S 1 l 
q» 908 37 
Co-rnnp. 



0*10563 
o, 10537 
o 10511 

0*10485 



0,10433 
0.10407 

0.10381 
10355 



o* 10303 
o. 10277 
o, 10251 
0*10125' 
0. 10199 



10175 

o, 10147 
o* 101:1 
o. 10095 
IC069 



0* 10043 
0,10017 
0^.0999 1 
0.09965 
c 9939 



09914 
0,09888 
o, C9861 
o* 09836 
0.09810 



o, 09784 
0.09758 
0,09732 
0.29706 

0.09680 



0, 09654 
0*09629 
C'^9603 
0.09577 
0.09^; j 



0,09525 
0.09499 
0,09473 
0.09447 
0.09422 



0.09396 
0,09370 
0.09344 
o. 09318 
0914)1 



60 

59 
58 
57 
56 

5< 



54 
53 
5* 
51 



49 
48 
47 
4A 

45 



44 
43 

4- 

4 1 
40 



39 
38 

37 
36 
35 



34 

31 

31 
3° 



*9 

28 
17 
16 

*5 



*4 

*3 
12 
11 

20 



19 
18 

16 
15 



«4 
>3, 

1 1 



0,09266 
0.09241 

0*092 1 ; 
o. 09 1 89 
0*0916^ 

Tangent 



7 

6 

* 

4 
3 

i 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 



-J 



j I Degrees, 



^inc. 



D'.ico f 



Co~Iinc T 



u. 



Co-iecani. 



TatiJrrU. 



^■■-t.ir:^; 



?9 

5* 



9, 79^7-1 
9, 79901 -8 
9.75918-4 
9-79933 "9 
9*79949*5 
9.79965-1 



7 

9 

re 

II 

11 

ij 
«4 
"5 

16 
17 
18 

19 



9.79980-6 

9.79996-1 

9# Soo f 1 ' 7 

9. 30017-1 
9, 80041 - 7 



9*80058-2 
9.80073-7 
9. 80089 'Z 
9* 80104*7 

9 , 80 1 io - 1 



9.80135-6 
9.80151 -i 
9,80166-5 
9*80181 -9 
9.80197*3 



=3 
24 

*5 



9, Sozn '8 
9, Sozzi -z 
9,80243 -6 
9,80258-9 
9.80274*3 



z6 
*7 

d 

19 

31 

3 1 

33 
34 
35 



9. 80289 '7 
9.80305*0 
9»3oizo'4 

9*^335'7 
9.80351-1 



9,80366-4 
9,80381 -7 
9-80397-0 
9* 80411 '] 
9.80427-6 



36 
37 
38 
39 
.4° 



9, 80443 ■ 8 

9.80458- 1 

9* 80473-4 
9,80488*6 

9, So^o^'9 



4" 

4- 
43 
44 
45 



9.80519 -L 
9.80534-3 

9,80S49-5 
9.80564-7 

9.80570 -9 



46 

47 
48 
49 
SO 

5 ; 
5* 
53 
54 
55 



9.80595-1 
9, 80610-3 
9.80625 '4 
9 , 80640 ' 6 
9,60655 -7 



9, &0670 '9 
9,80686-0 
9,80701 -1 
9.80716-3 
9.&07U '4 



56 
57 

53 

59 
6:> 

"ST 



9, 80746 ■ 3 
9.80761 -5 
9.80776*6 
9,80791-7 
9. 80806 7 



OH':ih.\ 



26o 

160 
260 
Z59 
*59 
Z59 

^59 
s 59 
*59 
158 
z 3 8 

i 3 3 

25S 

*^8 
* 5 3 

*57 
*57 

1^7 
*57 
*57 

257 
Z56 
256 
z 5 6 
*$ 
156 
256 
256 
z 55 
*$5 
*55 
X S5 
2 55 
2 55 
*54 
154 
*54 
154 
2 54 
*54 

i>4 
»53 
"53 
*53 
2 53 
*53 
153 
"53 
152 

*5 2 

*5* 
151 
251 
"5* 

ia 

25 r 
z 5 r 
151 



89050*3 
89040-0 
89029 -8 
89019-5 
89009 -3 

88999 -o 

88978-5 
88968-2 
S8957-9 
S8947 '7 



8*937-4 
£8917 -1 
88916 -8 
88906 -4 



4Ki£9j -8 

8886;- r 
S?8r-4-8 
S8834-4 



88834-1 
8S823-7 
88813-4 
88803-0 
88792-6 



$8782-1 
88771-8 
88761-4 
88751-0 
88740 -6 



88730-2 

88709-3 
83698 "p. 
88688--; 



88678-0 
88667 -6 
S8657-1 
8&G4fi -6 
88636*1 



88615-7 
88615-2 
88604-7 
88594-2 
88583-7 



225T3 '■* 

88^61*7 
H855ZI 
8-5541 -6 
88531-1 



88520-5 
88510-0 
S8499 '4 
88488 *9 
88478-; 



88467 '7 
884" -2 
88446 ■ 6 
88430 -o 
884^*4 



170 
171 

m 

171 
171 
171 

I7r 
17' 
17' 
171 
171 
17Z 

'7 2 
173 
172 

tit 

171 
172 
172 
172 

"73 

'73 
173 
'73 
T73 
173 
'73 
'73 
'7i 
'73 
174 
'74 
174 
'74 
174 
174 

r 74 
174 
*74 
174 

175 
'75 
175 
"75 
"75 
175 

"75 

175 

'75 
"75 
176 

176 
176 
176 
176 
176 

176 
176 
176 
176 



to. 1 09 50 
to. 1-3960 
10, 10970 
10. 10980 
10. 1099 r 

IO. Mf?01 



IO. I [CI 1 
IO. T 1021 
10, HO3Z 
10. 1 !■■ 4: 
ro. I -OC;2 



10. 11063 
10.11073 
10.11083 

ro. 11094 
10, t r -04 



10. j 1114 
10. 1 1125 
jo* 1 1 1 35 
jo. 11145 
10. 1 r t ^6 



10. r 1166 
10. ii 176 
u. 11187 

I O. T I T 9 7 

ro- T 1207 



[O. I lilft 

ro. 1 1228 
jo. t 1239 
ro. 1 1.141; 
ro, 1 1 259 



ro* j 13 70 
io, 11280 
ro. 1 1291 
ro* if 3 .11 
ro. 1^12 



1^11314 

ir,. ij 3 jz 
10,11343 
10. T1353 

ro, 1 1364 



10,11374 
10.11385 
10.11395 
10,11406 
10. 11416 



10. 11427 
10.11437 
10.11448 
io> 114^8 
10* 11469 



10. 1 1479 
to. r 1490 

TO. 1 I £01 

10. l l : J I 
13. II C22 



IO- Mj32 

eo* 1 r 543 
rotli-433 

10. T I564 
lO-M^-j 



yo Deg rees. 

T 2 



IO.IO J 13 
TO, 20097 
ID. 2C082 

ro. zeefifi 

I O.2OO5O 



9,90537 
9.9^63 
9, 90889 
9.90914 
9, 9094O 
9* 9O966 



10, [ 5i0j 
j o . 09 1 3 7 
t o. 09 r r 1 
jo. 090S6 
10. 09^6" 
10.^9034 



IO. ZOOT9 

10, 20004 

ID. 19983 
IO. 19973 

10, 19(1 yi 



10, 19942 
10, 19926 
10, 19911 
10. 1989; 
id. 19880 



jo. 19864 
10. 19S49 
10.19834 
ic* f 98 r 8 

TO, lr v 803 



10, 19787 
If, J 9772 
jo. 19756 
10. 19741 
10, 19726 



10. 19710 
10, 19695 
10. 19680 
i :•. 19664 
10, 19649 



io. 19634 
tq t T9618 
10. [9603 
jo. 195S8 
10. 1957Z 



-0.19557 
10. 1954^ 
10. 19527 
10. 1951T 
to. 19496 



1 o, 1 948 r 
1 0* T9466 
10.19450 
10.19435 

TO. I942O 



ro. 19405 
ro.1939? 
to. T9375 
to, 193^9 

10. 19344 



10. 19319 
10.19314 

ID. I9Z99 
ID* T92S4 
IO, I9269 



13. lrj^?4 

10.T9Z38 

ID. T9223 

1 o. 1 9208 



Sccairt, 



9. 9*991 
9,91018 
9.91043 
9, 91C69 

9-qT0rj$ 



9.91 rzr 

9-9" 147 
9.91172 
9*9(198 



9.^1250 
9.91=76 
13,9130! 
9.9I3Z7 

L> , Li i 7 ^ 



9-9^379 
9,914^4 

9.91430 

9-9'4? 6 
99T482 



9,91507 
9*9 I 53^! 
9-9 1 5S9 
9, 91 58 5 

9 . q 1 6 1 o 



9-916 ;6 
9.91661 
9, 91 688 
9-9*713 
9.91739 



9-91765 
9.91791 

9. 9 1 8 1 6, 
0.9184? 
9.9186^ 



9*9ib<J3 
9.91919 
9.91945 
9,91971 
9.91996 



9,92022 
9 , 9204S 
9, 91073 
9* 91099 

9- -,-. TI c 



9.9H5O 
9, 92 201 

9*92127 



9,91279 
9-9*^4 
9.92330 
9.923^6 
9*92181 



r^tOgooK 

in.cM* 
10, 08957 

10, 08931 

ir. c8lv?; 



to^c!5S79 
ro. 08853 
10.08828 

ID, 08S02 

ro.c8--ft 



lOyOStTCQ 

10. 08724 
10,08699 
10*08673 
10.08647 



10,08621 
1 c . oft ; 9 6 
10,08570 
io*c3t;44 

ro. oS^t8 



10* ^8493 
10. 08467 
10-0^441 

ID. CS39O 



10-08364 
TO, 08^38 
I "J. 083 T 2 
J0.03237 
TO. 08 16 1 



IO.C8235 

1 3 -68 tog 
ra.cSiS4 
to. 08158 
10.08132 



io< 0S107 
10*08081 
10.08^5 
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r d , 08004 



10.07978 
10,07951 
10.07927 
10,07901 

1 3.07879 



TO. O785O 

ro. 078^4 
r 0.07798 
10. 07773 

ID. O7747 



1O.0772I 
10*07696 
1^.07670 
10,07644 
IO. C7619 
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54 
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$1 
5 1 

49 
48 
47 
46 

4= 



44 
43 
42 
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40 



34 
33 

3^ 
1* 
\o 

^9 
18 

27 
26 

2q 
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23 

22 
21 
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13 
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8 
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6 

J[ 
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I* 
13 

14 

y± 
36 

*7 

19 
40 



4« 
4* 
43 

44 
4* 



46 

4* 
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'4 
55 



56 
57 
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9. 8' All. 
9.SH36, 

. K. H66. 
I > 



-S*g8 
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9.8^916. 
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9.^971, 
9. £oy&6, 
9, IH rcoii 
y . 8 1 o 1 6 
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y-Sti^i, 
MnS-*, 
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9*&-343' 

9. S1372. 
9- 8*387- 
9. Sf4ot. 



9. 81416. 

9.1*431, 
9*81446, 
9.81460, 
9«SH7v 



y.$t490. 
t) . 81 504 . 
9. Stuy. 
9.81535. 



9-61563, 
9.81577, 
9.81592, 
9* St6o6< 
<j.8ir>if. 



9. tf J ■ ;6. 
9*8l6nG* 
9*?i6t*5. 
9*^r6r ■;- 



D*io©' 



If I 
if i 

150 

*5 n 
=5° 
=5° 

149 

149 
=49 
249 
249 
34^ 
j 4 * 
24S 
» 4 V 
24S 
24S 

148 

*47 
447 
^47 
*47 
*47 
54" 
24? 
=4* 
24S 

246 

246 

-' J ■- 
246 

*4* 
=4* 
*4J 
M5 
=4< 

=4S 
24* 
t44 
=4* 
=44 
244 
144 
*44 
=44 
-M3 
143 
=43 
=43 
=43 
*43 

=43 
242 

H^ 
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cvj-f.Ti 



9. MI41; H 

9^8414-H 

9 . fc S4-4 * j 

9.KH3Q3 6 
9, Kh'jSi'g 



9,^161-7 
9.881(1*0 
9*^8340*4 
9. 8^:19-7 
<*..S8iiq*i 



97l8io¥^4 
9-fcfli»)7*7 

9. KSiK?'! 
y.S!ii;6'4 
9. HKifit-*7 



9.^2^50 

9.^144 '3 
9.8821.1*6 
9 - AS 2 1 1 ■ 9 



^iot '4 

fttflQO "7 

SBi79"9 

S ^ J f! 9 • j. 
88158*4 

*8t47*7 
*8 126*1 
*U*04*6 



y.Stfcyj -8 
9. 88083 *o 
9.88071*2 
9,88061*3 
*j. SSpjo*5 



9*88039*7 
9.88018*9 
9.88018*0 
9*88007 "i 
9» 87996' 3 



■ 87974*6 
.87963*7 
,87952*9 

■ 87942 'Q 



9*87931 "i 

9. 87920 "2 
9 ■ 879O9 -3 
9-S78y3'4 

9.HjKS 7 "< 



<), S7B766 

9, £7865 '6 
9.87854*7 
9*87843-8 
■1.87831*8 



9.87821-9 
9. 87810*9 
9.37799*9 

*.*77*V* 
p. ^77:3 t 



177 
177 
177 
T77 
177 
'77 

177 
177 
f"T 
IT** 

178 

it* 

i:S 
178 
17 s * 
it 11 
17* 
17S 
179 
179 

'79 

179 

J 79 
179 

171 

-79 
1-9 
■ 79 

lSc: 
18a 
180 

lSo 

tSo 
180 
1 So 
1 So 
1S0 
iSr 
181 
181 
181 
iSt 
181 
i$] 
i8t 
181 

tSi 
1S2 
182 
181 
i8£ 
i8i 
J8* 
iS: 
181 
1B1 
1R3 

t»3 



io.tt57j 
10.K585 

13. II596 
IO. I 1 A0*S 

io.u6t7 
to. 11628 



to. 11 649 
tf^. i r66o 
10. 1 1670 



if. 1 1692 
to. 1 rjr-; 
ic. 11713 

[:--. 11724 

rc*. 11734 



13. 11741 
ip. 1 1 7^6 

to. 1 rT^SG 
10.11777 
10,11788 



10.11799 
10, 11^09 
10. ttSio 
to. 11831 

[3. H*42 



10. r jS^i 
10. 1 i B63 
10. 11874 
io-u8$5 
to. t j8<)^ 



10. j ryoG 
1^.11917 
jc^t [918 
10.119^9 
10- "949 



10. 11960 
•0.11971 
10. 119S2 
10. 11993 
10. 1*004 



ie. 12015 
10. 11015 
10. 12036 
10*12047 
ic iiosS 



to* 11069 

to* 11080 

10.12091 

10*11102 



10*11113 
; 10. 12134 
10. 12145 
10.12156 
fat 12167 



ro. 12178 
10. 12189 

IO. I22CO 

IO. 122II 
IO*T2222 

i. 'f'-U-' .ir,c . 



19193 
19178 
1916^ 
19148 

'9»33 

ioi 1 'A 



— iyto] 
o. [90SK 
o* 1 907 3 
o* 19058 
0^19043 



Op 19018 
t% 1901} 

0.1^998 

0.18968 



.18953 
, 1893^ 
, 18924 
, 1S909 

. i^y 4 



.78879 
.18864 

.18*49 
..8*34 
. tSSio 



1SS05 
1S790 

1877S 
1S760 
18746 



iS?3« 
18716 

o. 1 8701 
o* 18686 
0,18672 



0.1E657 
0. 1^641 
0.18618 
0. 1S613 
0.18598 



0. 18583 

o* 18*69 
O.18554 
0*18539 
o, 18^25 



6- 18510 
0.18495 
o. 18481 
o. 18466 
o, 18451 



3*18437 

O. 1S412 

0.1S408 
0^8393 

<;■ t -: 17^ 



0.18364 
0.18349 
0,18335 
o. 18310 
r,T*J*o6 



Tanj^cDt. 



y, 9: $S I 
9.91407 
9*9=431 
9* 9*4** 
9.914H 
«t. 91 c 1 o 



9- 9*5 '5 
9.9*561 

9-9=<3? 
9.92611 



9*92663 
9*92689 

9 9=7=? 

9* 92740 

q* 92766 



9.9179 = 
9.9=817 

9' 9**43 
9. 92868 
9-91894 



9.9:920 

9'9*94S 
9.92971 

9,92996 

9*93011 



9-93043 
g, 93073 

9.93099 

9*931=4 
9*93150 



9'93»75 
9.93:01 

9.93127 
9.93^51 

9* 9U78 



9* 93303 
9*933=9 
9*931S4 
9.93380 

9*93406 



9* 9343 f 
9^93457 
9.93482 
9.93508 

q*9im 



9-935^9 
9*935?4 
9. 93610 
9.93636 
9.93661 



9.93687 
9-93"t= 
9*93738 
9*937*3 
9- 93789 



9.93S14 
9, 93843 
9. 94865 
9*93*9*" 
9- 039i<> 

CtJ-Utlf. 



fl o-t:tn^. 



07619 
0.07593 

o, 07567 

0.0754= 

0,07516 
0.07490 



0*07465 
o* 07439 
0*07413 
0.07388 
0.07361 



i>*0733? 
0.07311 
0.07185 
0*07260 

0.07134 



o, 0710B 
.718; 
0.07157 
o. 07134 
o. 071C6 



0.07080 

0.07055 

0.07049 
0.07004 
o. 0697s 



r. 06952 

0,06917 
0.069c 1 

0.06876 
o.c68;o 



^0681 5 
o* 06799 
0.06773 
to. 06748 
0.06721 



0.06697 
o. 0667 ( 
c .06646 
0.06&20 
0.06594 



0.06569 
0.06543 
0.06518 

0.06493 
o . 0646 7 



0.06441 
0*06416 

e. 06390 
0.06364 
o . 06 3 1 9 



0.06313 
0.0628 8 
0.06162 
0*06137 
0.0611 1 



0.06186 

0. 06 1 60 
o. 06 1 3 5 
0.06109 
"'. 06084 

"riTng^ni; 



6a 

S7 
S^ 

35 

54 
53 
5* 

5' 
5° 

49 

4», 

47 

46 

41 



44 
43 
is 

41 

40 



*5 



34 

I' 

10 



— 



3 

16 



=3 

12 
it 

ic 
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Table XJX, Logarithmic Sines, Tangents, and Secants. 
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3 

4 

s 



II 

f i 

'4 



t6 
|J 

2Q 

II 
12 

14 



i6 

17 

t8 

19 

J* 

33 
34 
35 
3* 
37 
IS 
59 
40 



4< 
4* 
43 

44 
45 

m 
tl 

49 

^0 



5* 

53 
54 

B 

59 
>6o 



: 



M 



S*n*r* 



O.i 



9.&1694' 
y.8i;oS 

9.81711 
9,81735 

9.&1751 
9.81766 



9*S"795 

9*SiSio< 
9.S1S24 
9*8*839' 



9.81853 
9,Sj86S 
9.81881 

9.B1S96 
9.81911 



9,81925 
9-81940 

9-3*9*4 
9.819*13 

9^9*3 



9-81997 
9.61012' 
9. 82026 
9^82040 
*j.8ioj;5 



9.82069 
9.82083 
9*82097 
9*821 U' 
jn 82116 
9*82140 

9*82*55 
9.82169- 
9*82183- 
9-S2I97 1 



9. Bin 2 
9.S1116 1 
9. Si 140 

9-8*154 

9-81268 



9*^1283 
9* 81197 
9 ■ 81 3 1 i 
9, 81 3* j 
9 -Si 3 39 



9-lt|jj 

9.11368 
9.813S2 
9*82396 
9*81410 



9.81414 
9*Si 4 |8 
9 ~S 1451' 
9.81466 
9*82480 

9-8*494 
9. El 509 
9,82524 
9.8154? 

Cn-|.nr 



142 

142 
24^ 
24* 
141 
24] 

*4i 

*4* 
24J 
±41 
241 
340 
140 
24b 
14c 
140 
240 
240 
239 

139 

239 

*39 

139 
239 

238 

2J§ 

238 
13S 
238 
23S 

138 

138 
*37 

137 

137 

*37 

137 
a37 
*37 
236 

236 
236 
136 
236 
236 

136 
*35 

*35 
*35 
*35 
*35 
i3S 
*35 
*34 
134 

*14 

*34 
134 
134 



Co-hue. 



9. 87774**0 
9-87767 -o 
9.87756-0 
9,87745-0 

9 '87734 •• 
9,87713*0 



9.87711-0 
9. 87701 *o 
9,27689-9 
9,S767i"9 
9-87667-8 



9.87656-8 
9. §7645-7 
9-87634-7 
9. 87623' 6 
9*$76ri- 5 



9.87601*4 
9. 87 590 -4 

9-*7f79*3 
9.57568-2 



9-*754r9 
9-H7534-8 
9*S?S*3'T 
9.875U 6 
9,87*01*4 



9.87490-3 
9. 87479" * 
9. 8746S "O 
9.87456*8 
9-87445-6 



9,87434-4 

9.87413 "2 
9-87412 "I 
9. £7400-9 
9*87389^ 



9.87378-4 
9.87367-1 
9*8735* "o 
*&7!44'S 
9*87333*3 



9,87311*3 
9*87311 "0 
9.87199-8 
9.87288*5 
9*87*77 ^ 



9*87265*9 

9.37i54 fc 7 
9, 87243 -4 

9.87131'! 
9,87120*8 



9*87209-5 
9,87198-1 
9-S7186-8 
9.87175-5 
9.87164^ 




Secant. 



IO. 12212 

10,12233 
10*12144 
10. 1*255 
10. 12266 
10*11277 



10, isaM 

10.12299 
to. 1 23 to 
10*12311 



10,11343 
10*12354 
10.12365 

10, 12176 



10.12399 
10.11410 
10.11411 

10. 12431 
1 ■;■■ . 1 1443 



1 e . 1 24 ^4 
1 o* 1 146 5 
ro, 1 2476 

10, 124S7 
to* 11499 



10*11510 
10.1*511 
10.11532 
10*11543 



IO. II566 
IO* 11577 
10*12588 
10*11599 

10, u6to 



10. 11621 
10. 1163* 
10.12644 
10. H655 
10. 12666 



10. 11678 
10*11689 

10.11700 
10.12711 
1^12723 



id. 11734 
10.H745 
10* 12757 
io. 11768 

TO-' 1779 



IO, 12791 
IO, I28oi 

10. tiKrj 
10. 12815 
10. ti%z6 



ir. 12847 
10. 12859 
jo. 12870 

IO* I?.,'.- J 

10. 12.1,91 



r.o-fmnt 



Cu-fccant, 



10. 
to* 



83O6 

8l91 

8i T7 
8261 
1*148 
?*I3 



8219 
8204 
8190 

S»75 
8i6t 



8146 
8132 
8118 
8103 
8089 



8074 
8060 
8045 

8031 

s ,i 7 



8002 
798S 
7y74 
7959 
7945 



7931 

7916 
7902 

7&S8 
7S74 



;S<9 
7845 

7831 
7816 
7802 



7788 

7774 
7760 

7745 
773' 



77 [ 7 
7703 
7689 

7 fi 74 
7660 



7646 

7631 
7618 
7604 



7j7 fi 
75»* 
7547 



75°5 
749' 
7477 
7463 
7449 



Secant* 



Tangent* 



939'* 
93941 
93967 

93993 
94018 
Q4P44 



94*>69 
94095 
94120 

9^f 7J 



94*97 
94121 
94*48 
94*73 
94199 



943*4 
943 <o 

94?7S 
94401 

9441* 



94451 
94477 
945*1 
945i8 
H*t54 



94579 

9 46 ..4 
94630 

94* 5 5 
9468 r 



9474,6 
94731 
94757 
94783 
94808 



94834 
94859 
94884 
94910 
94935 



94961 
94986 
95011 
95037 

9f;^ 



95088 
95" J 3 

95*^9 
951G4 
9*190 



95i f 5 
9S?4^ 
95266 

95*9' 
*J ^j ' 7 



95341 
95368 

933<J3 
954 '8 
q"M44 



Co*tjnir. 



MHUUIg, 



10, 06084 
10*06058 
10.06033 

10*06007 
u . 059S2 
jo. 05956 



10,05931 
10*05905 

10*05880 
10*03854 
10.0^819 



10.05803 
10.05778 
10*05752 
10.05717 
IQ.QC70I 



10,05676 
10,05650 

10,05625 
10,05599 
10.0^574 



10*05548 
it. 05523 
10.05497 
10.05472 
10. 05446 



10. 05411 
10.05396 
lo, 05370 

10*05345 

10* 0*319 



10* 052 1 14 
10*05268 
10 05243 

10, 0^217 
10, 05191 



10.05166 
10*05141 
10,05116 
10.05090 
10.05065 



10. 05039 
10,05014 
10.04988 
10.04963 
10.04938 



10.04912 
10.C4EB7 
10.04861 
10. 04836 
10. 04? 10 



10*^4785 
10*04760 
10,04734 
10.04709 
1 o . £-468 3 



10*^4658 
[□.04632 
10. 04607 
io* 045S2 
10. 04 ^;6 
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59 
58 
57 
56 
55 



54 
53 

5* 
5* 
5° 

49 
48 
47 
46 

45 



44 
43 
42 

4* 
40 



39 
3S 
37 
36 

15 



;4 
33 
31 
S? 

v- 



=9 
28 

*7 
16 
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24 

13 
22 
21 
20 

*9 
18 

'7 
16 

it 
■4 

*3 

11 

JO 
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8 

7 
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3 
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*34 
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9.87096 -c 
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190 


to. 12893 
10. 1 1904 
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Tabl£ XIX. Logarithmic Sines, Tangents, and Secants* 
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10, i :6k 


9. 9fcfciS 


; 10,OH1Z 


44 


•7 


9-84398 -4 


9-S54Ss-o 


10.14^15 


to. i%6f>i 


9.9^913 


IO. OI087 


4J 


iti 


9.84411*4 


116 


9.854-2-7 


10* 14^17 


Ilx M^Bq 


9.^8^39 


IO. QIC&I 


4^ 


*9 


9-*44H"3 




9^Ht3'? 




10.1454^ 


|f« i;5?6 


5< 9B964 


10. 01036 


V 


i? 


9. 844*7 'i 


*'5 
115 

115 


9* 8444ft "a 


206 

*o6 


IO. 14^52 


to.fitfj 


9-9H9&9 


10. oioii 


40 


ii 


9,844*°** 


9*lt41V* 


lo. 14564 


10. 14450 


9*9<jri4 


10,009^5 


-? 


&i 


9,8446]-! 


9-^«4»rs 




»»* '4577 


1?. 14437 


9, 99r4o 


ia 00960 


38 


*3 


9,844760 


115 


9. 854 rr, '9 




ict 144H9 


10.15514 


9. 99-65 


10,00935 


37 


*4 


»«§•*** a 


115 
115 
"5 

8*J 

114 

114 

114 
114 

*H 

214 
114 
114 
114 

MJ 

213 
113 
tf| 

»»| 

**3 

113 
in 
til 
til 

iti 

1 r 1 


9*85398-6 




10. 14^1 


ir-14511 


.9. 99090 


10, 00910 


16 


»^ 


9.14501*3 


n, 84386-1 


106 
106 > 


I'X 14614 


10, 1^498 


! 9 . 99 r 1 6 


10, 003&4 


35 


3 


9.84S'4'7 


9-85373*** 


10. 14616 


10, 15485 


9,99141 


10.00859 


34 


*7 


»-84J«T'* 


9,85361-4 


107 
107 
107 
207 
207 
207 


.10. 14639 


10.15471 


9. 99166 


10. 00H34 


« 


iSt 


9.84540-5 


9.85549-0 


1 *. 14651 


10, 15460 


9.99191 


10, o«8o9 


3* 


*9 


9-845*1*3 


9,85336-6 


10, 146^3 


10.IS447 


9.«i9'i7 


10* 00785 


■3' 


g 


9*R4 r 66 *i 


9 841.24-1 


TO- I4676 


to. 144H 


9**1924; 


10,00758 


30 


*■ 


9- *4579 ° 


9-85*1 1 -js 


lc\ 146^ 


10, 1 <;4lr 


9,99:6; 


10.00733 


*9 


4* 


9-8459* "9 


9.85199 4 


tO. 147m 


10. 144^8 


9,9^29; 


10.00707 


2S 


3) 


9.U46047 


9,8^1^6-9 


'*■ I4m 


10.15174 


0. 9^3ni 


lo-oog&i 


27 


%4 


9,84617-5 


9.84174^ 


*o? 


IfK I4726 


Eo-Mjia 


9-99>43 


1^,00657 


26 


3< 


9. 846 |t •* 


9 *<j/v; -r 


* w 7 

2n8 


IO. 1475? 


ir. 1 4^70 


9. qg^Cti 


io. oc6;i 


:; 


JG 


9* 84641 a 


9, 85249 "5 


ic. 147*10 


iw. i?3>t 


r --^V3*H 


to. 00606 


M 


37 


9. 34656*0 


9-85*37-1 


icfl 


to. 1471*3 


ir- 15344 


9'094'V 


10.CO581 


n 


38 


9. S46tS -8 


9,85124-7 


i- 8 


10. 14775 


IO - l 533> 


t* %4tt 


10.00556 


xz \ 


39 


9,84681*6 


9.S52H *£ 


208 


. 10. 147HS 


TO. I5318 


r,. 99469 


10. 0053 r 


"1 


4Q 
41 


9* 84707 *i 


9.85f99'7 


108 
a 08 


to- 14SCO 


TO. 1CT06 


r rt >)ii44 4 


10. 00504 


I 


9.851^7-1 


10, 14S13 


IO, 14J17 


9. IJII420 


10. 004S0 


^1 


4* 


9*84719-9 


9-85"74"7 


■■rS 


10-14**45 , 


to. mifEj 


9*9 l /545 


10. 00455 


ii 


41 


9* 3 473S *7 


9. 8*,i6*-J 


2^5 


10.1483*" 


10,15267- 


V- 9V57 r 


10.0^430 


17 


44 


9. 64745 4 


t> £5149-7 


209 

icg 
109 


io» 14W t;o 


10, ICS5-: 


u. 9Cp^a6 


10.00404 


16 


4* 


9,R47^S*i 


9^1*7-:? 


if*, T4S61 


■0. 14241 


(j, gq62 1 


10. 00374 


14 


46 


9-84770-9 


9, IU124 '6 


10. 14S7S 


in. I41i4j 


9.9^**4^ 


10*00354 


14 


47 


9.84733*6 


9*8*1121 


ro. 14SSS 


ir*»i ^216 


q. 9^672 


10* 0031 i 


'3 


4* 


9. 84796 '4 


9* 85099-6 , 


-*• * 


to. 141 


in. 15204 


9, iiM" 1 **? 


10.00303 


(i 


49 


9. 84809-1 


ill 


9. 85087 v> 


*'■> 


1*149 '3 


n. igtyr 


y, 9.^7 a i 


10, 002 7* 


11 


5' 


9.84811-8 
9.84814-5 


ill 
ill 


9.8^74"^ 


10, 149*6 


13.11178 


9- 9 s r47 


10, 00153 


10 


9. 850'-' -9" 


to. I49^;S 


io.v 5 t(. 5 


9-9977^ 


10, 0G117 


' 


5* 


9.84847-1 


9,85049-3 


*^9 


IC. lfy)yt 


to. 15153 


9- 9979* 


IO. D 3202 


8 


53 


9.84859*9 




9, 8?oj6 -8 




to. 149^1 


to. 1 4-140 


1*9*/**} 


!-■>. OOI77 


7 


54 


9,34871*6 




7.65024-2 




10* 149^6 


i »■ Mt*7 


9- 94^48 


IO. OOI42 


% 


5* 


9.54884*1 


Ul 


9,85011 *& 


210 


ir. T49SK 


10. ? CI 1 4 


9. ijo"* w 4 


Ic* OOj^f* 


5 


5 6 


9,84897-9 1 


9. S4qi?9 -O 


1 0. 1 '.., j 


It:. 1 ;U'* 


9. 99^99 


1 0. 041 1 1 


4 


s? 


9,84gi»-6 




9,84**26 4 




TO. 15314 


to. J S - Sg 


9* 999-4 


LO. 0-*:O76 


3 


5* 


9-849*3** 




9.84973** 




KV 1502^ 


1 j. 15077 


j 9-^9949 


10. 00051 


1 


?9 


9 84935"9 
9 . 84948 ?$ 




9.84^6^ -i 




ic, 15039 


10. i5o£4 


9- 99975 


10. 0002 z 


1 


6.j 

M 




9-8494*--- 




lii. T5n;T 


re. 14^51 


10. ";*■"' .0 


10, 000c a 

Tauten t. 




"ST 


Co-fine 




Kinc. 




Ca-rccanr. 


Samiaf, 


lAfl^d^^BMB 


4S 


Utigftr^. 







TABLE XX. 



CONTAINING 

THE LATITUDES of PLACES, 

i 

I WITH 

THEIR LONGITUDES from the MERIDIAN of the 
. ROYAL OBSERVATORY at GREENWICH: 

ALSO 

THE TIME of HIGH WATER 

AT THE 

FULL and CHANGE of the MOON, 
AT THOSE PLACES WHERE IT IS KNOWN. 



U 
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Tabli XX. The Latitudes and Longitudes of Places. 



A. 



Names of Plicei. 



Abfcefillc 

Abo 

Achem 

Adventure (Bay) 

Adventure (iflc) 

Agde 

Agen 

St. Agnes (Lights) 

Agra 

Air* 



Cont. 



Aix 

Alby 

Aleppo 

Alexandretta 

Alexandria 

Algiers 

Amboife 

Ambrym (Ifle) 

Amiens 



Eur. 
Eur. 
Alia 
Afia 
Alia 
Eur. 
Eur. 
Eur. 
Ada 
Eur. 



Sea or 

Country. 



Latitude. 



Amflerdam 

Amftrrdam (Ifle) 

Ancona 

Angers 

Angoulemc 

Angra 

Annarnocka . 

St. Anthony \s(Cape) 

Antibes 

Antigua (St. John's) 



Eur. 

Eur. 

Afia 

Afia 

Africa 

Africa 

Eur. 

Afia 

Ear. 



Antwerp 

Anvers 

Ape (Ifle) 

AralU 

Archangel 

Arica 

Aries 

Arras 

Afcenfion (Ifle) 

Athens 



Auch 

St. Auguftia 

AuriUac 

Aurora (Ifle) 

Autun 

Auxerre 

Au tonne 

Avignon 

Avranchat 



Babylon (Ancient) 
Bagdad 
Balafore 
Ballabea(Ifle) 
Banguey (Peak) 
Barbas (Cape) 
Barbuda (Ifle) 



Fur. 

Afia 

Eur. 

Eur. 

Eur. 

Eur. 

Afia 

Amer 

Eur. 

Amer. 



Eur. 

Eur. 

Afia 

Afia 

Eur. 

Amer. 

Bur. 

Bur. 

Africa 

Eur. 



France 

Finland 

Sumatra 

N. H Hand 

Pacif. Ocean 

France 

France 

Scillies 

India 

France 



France 

France 

Turkey 

Syria 

Egypt 

Algiers 

France 

Pacif. Ocean 

France 



Holland 
Pacif. Ocean 
Italy 
France 
France 
Tercera 
Pacif. Ocean 
Staten Laad 
France 
Cr rib Sea 



5° 7 
60 27 

5 " 
43 *3 
'7 5 

43 18 

44 " 
49 5 6 
26 43 

43 11 



10 N 
oN 
oS 
15S 
57 N 
7 N 
oN 
oN 

3<n 



Longitude. 
In De»w«. In Time. 



I 49 45 F. 
22 13 30 E 

95 34 oE 
147 30 o E 

144 17 45 w 
3 28 11 E 
o 3c 49 E 
6 46, oW 
76 44 o E 
5 * 6 34* 



H.Wat. 



43 3* 35 N 
43 55 44^ 

35 45 -3 N 

36 35 10N 
31 11 2->N 
36 49 30 N 
47 24 <4N 
16 9 30 S 
40 *3 ^flN 



Eur. 

Africa 

Eur. 

Afia 

Eur. 

Eur. 

Eur. 

Eur. 

Eur. 



Afia 

Afia 

Afia 

Afia 

Alia 

Africa 

Amer. 



Flanders 

Netherlands 

Pacif. Ocean 

Turkey 

Ruflia 

Pern 

France 

France 

S, Ad. Ocean 

Turkey 



France 
Madagafcar 

France 

Pacif. Ocean 

France 

France 

France 

France 

France 



Mefopotamia 

Mefopotamia 

India 

K.Caledonia 

Malacca 

Sanhaga 

AU. Ocean 



C.2 22 

21 9 
4* 37 
47 2S 
4> 39 
38 39 
20 16 

54 46 
43 34 

17 4 



4? N 

oS 

54N 

8N 

3N 

oN 

30 S 

45 S 

50 N 



5 r 13 15N 

16 46 15 S 
36 1 oN 
64 34 oN 
18 26 38 S 
43 40 33 N 
50 17 30N 

7 5 6 3 oS 
38 c oN 



43 3* 46 W 
»3 35 *9 S 

44 5* IoN 
15 8 oS 

46 56 46 N 

47 47 54 N 

47 11 24 N 
43 57 *5N 

48 41 18 N 



5 26 15 E 

2 8 45 E 

37 20 o E 

36 20 o E 

30 16 30 E 

2 12 45 E 

o c 9 7 W 

168 12 30 E 

a 17 56 B 



4 45 30 E 

174 4O oW 

13 30 30 E 

o 33 C2\V 

o 8 45 E 

27 12 15W 

174 30 30 W 

7 8 30 E 

62 9 oW 



7 19 E 

1 28 54 B 
r» 22 16 E 
9 50 o E 
9 37 WW 
o 13 53 E 
o 3 23 E 

027 4 W 
5 6 56 E 
o 21 46 E 



o 21 45 E 
o 8 35 E 
29 20 E 
25 20 E 
1 6£ 
8 51 E 
356W 
11 12 50 E 
o 9 12 B 



4 « 

i ** 

168 27 

38 59 
38 55 
71 11 

2 46 

14 22 

*3 5* 



45 E 

15 E 

30 E 

oE 

oE 

oW 

oE 

12B 

31W 

30 E 



34 
43 8 

2 27 
168 17 

4 18 

3 34 

4 4§ 

1 22 



36 E 
oE 

oW 

oE 

8E 

20 E 

35 E 
33 E 
38W 



2E 

2 E 
15W 

35 E 
1 48 49W 
11 38 *w 

o 28 34 E 
4 8 36W 



o 17 31 E 
o 17 37 E 
11 13 50E 
2 35 20 E 
2 35 40 E 
44444W 
o iS 3*E 
011 5 E 

57 25 w 

1 35 30 E 



B. 



33 ° 
33 20 

21 20 

20 7 

7 18 

22 15 



oN 
oN 
oN 
oS 
oN 
30 N 



17 49 45 N 



42 46 30 E 

43 4 6 3° E 
86 o o E 

164 22 o E 

117 17 30 E 

16 40 oW 

61 50 oW 



o 2 18E 
2 52 32 E 
o 9 48W 
11 13 8 E 
o 17 14 E 
o 14 17 E 
021 34 E 
o 19 14 E 
* 5 31W 



2 51 6E 
2 55 6E 
5 44 oE 
10 57 28 £ 
7 49 10 E 
1 6 40 W 
4 7 20W 



3 o 
8 30 



6 o 



6 o 







t 


*SS 1 
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I Table XX, The Latitudes and Longitudes of Places. 


Names of Places. 


Con. 


Sea or 
Country. 


Latitude. 


Longi* 
Tn Decrees. 


ude. 

Tn Time. 


H.W.t. 


Barcelona 


Cur. 


Spain 


O / // 

41 26 oN 


t 11 
213 9 E 


h '0 " r 
8 52 E 


" , 


Barnevelt's (Iflc) 


Amer. 


Terra del Fuego 


55 49 aS 


66 58 oW 


4 *7 5* w 




St.Bartholtunew(Ifl?) 


Afia 


N. Hebrides 


15 42 oS 


167 17 30 E 


11 9 to E 




Bafil 


Eur. 


Switzerland 


47 35 oN 


7 49 30 E 


29 58 E 




Bafla Terra 


Amer. 


Ouadaloupe 


15 59 30N 


61 59 15W 


4 7 57W 




Batafia 


Alia 


Java 
England 


6 10 oS 


106 51 15 E 


7 7 25 E 
9 26W 




Bath 


Eur. 


51 22 30 N 


2 21 30W 




Bayeux 


Eur. 


Frdnct 


49 1$ 30 N 


42 51W 


2 51W 




Bayoane 


Eur. 


Fiance 


43 29 ai N 


1 30 6W 


6 oW 


3 30 


Beachey Head 


Eur. 


England 


50 44 30 N 


10 40 E 


1 19 E 





Bear (Ifle) 


Amer. 


Hud 1*00*5 Bay 


54 34 oN 


79 56 oW 


5 19 44VV 


12 


Beautoit 


Eur. 


France 


49 26 2N 


a 4 4zE 


8 19E 




Belle Ifle 


Eur. 


France 


47 17 3cN 


3 6 30W 


U s6W 


2 JO 


Benbridge Point 


Eur. 


Ifle of Wight 


50 40 15 N 


1 445W 


4 19W 




Bencoolen 


Alia 


Sumatra 


3 49 3S 


.102 E 


6 48 E 




Berlin 


Eur, 


Germany 


52 34 30 N 


13 26 15 E 


53 45 E 




Bermudas (Ifle) 


Amer* 


At). Ocean 


32 35 oN 


63 28 oW 


4 13 5* w 


7 


Befanfon 


Eur. 


France 


47 13 45 N 


6 2 40 E 


24 11 E 




Befiers 


Eur. 


France 


43 20 41 N 


3 " 35 E 


12 50 E 




Blanco (Cape) 


Africa 


Negrolsnd 


20 55 30 N 


17 10 oW 


1 8 40W 


9 45 


Blanco (Cape) 


Amer. 


Patagonia 


47 20 S 


64 42 oW 


4 18 48W 




Blois 


Eur. 


France 


47 35 *9 N 


1 19 50 E 


5 19 E 




Bojador (Cape) 


Africa 


Negro! and 


26 12 30 N 


14 27 oW 


57 48W 





BolaboJa (Ifle) 


Afia 


Pacif. Ocean 


16 32 30 S 


151 52 oW 


10 7 28W 




Bologna 


Eur. 


Italy 


44 29 36 N 


11 21 15 E 


45 25 £ 




Bolfcaereflcoi 


Afu 


S.beria 


52 54 30 N 


156 37 30 E 


10 26 30 E 




Bom buy 


AAa 


India 


18 56 40 N 


72 38 oE 


4 50 32 B 




Bona? ifta (Ifle) 


Africa 


Atl. Ocean 


16 6 oN 


22 47 15W 


1 31 9 W 




Bofton 


Amer. 


New England 


42 25 oN 


70 37 15W 


4 42 29W 




Botany (Ifland) 


Af.a 


N. Caledonia 


22 26 40 S 


167 16 4c, E 


11 9 7 E 




Bologjne 


Eur. 


France 


50 43 3i N 


1 36 44 E 


6 27 E 


10 30 


Bourbon (Ifle) 


Africa 


Ind. Ocean 


20 51 43 S 


55 30 E 


3 42 oE 




Kourdeaux 


Eur* 


France 


44 50 18 N 


34 49W 


2 19W 


3 


Bo urges 


Eur. 


France 


47 4 5^ 


2 23 26 E 


9 14 E 




Breflaw 


Eur. . 


Silefia 


51 3 oN 


17 8 45 E 


1 8 35 B 




Brefl 


Eur.. 


France 


48 22 55 N 


4 30 50W 


18 3W 


3 45 


Bridge Town 


Amer. 


Barb; doss 


13 5 oN 


58 35 oW 


3 54 *°W 




St. Brieux 


Eur. 


France 


48 31 21 N 


1 43 17W 


10 53W 




Briftol (Cape) 


Amer. 


SandwichLand 


59 * 30 S 


26 51 oW 


1 47 24W 




Bruflels 


Eur. 


Brabant 


50 51 oN 


4 21 45 £ 


17 27 E 




Buenos Ay res 


Amer. 


Brafil 


34 35 * 6 * 


58 ,1 15W 


3 54 5W 




Bukaroft 


Eur. 


Walachia 


44 26 45 N 


26 8 oE 


1 44 32 E 




Buller (Cape) 


Amer. 


S. Georgia 


53 58 3°* 


37 40 oW 


2 30 40W 




Burgee (Ifles) 
Barfing* 


Amer. 


Newfoundland 


47 36 20 N 


57 J* 5°W 


3 50 24W 




Eur. 


Portugal 


39 20 oN 


9 J 6 45W 


38 27^ 










a 








Cabello (Port) 


Amer. 


Terra Firma 


10 30 50 N 


67 32 oW 


4 30 8W 




Cadir 


Eur. 


Spain' 


36 31 7N 


6 11 50W 


24 47W 


4 3° 


Caen 


Eur. 


France 


49 11 10 N 


21 47W 


1 »7 W 


» ° 


Cahors 


Eur. 


France 


44 26 4N 


1 26 51 E 


Q 5 47 E 




Cairo 


Afric. 


Egypt 


30 2 44N 


31 18 16 E 


2 5 49 E 




Calais 


Eur. 


France 


50 57 3* N 


1 50 56 E 


7 *4E 


11 30 


CaUao 


Amer. 


Peru ' 


x* 1 53 s 


76 58 oW 


5 75 ST 




Calcutta (F. Will) 


Afia 


India ■ 


22 34 45 N 


88 29 30 E 


5 53 5* E 




Calmar 


Eur. 


Sweden v 


56 40 30 N 


16 2i 45 E 


1 s 27B 




Cambray 


Eur. 


France 


50 10 32 N 


3 13 4' E 


12 55 E 




Cambridge 


Eur. 


England ' 


52 12 36 N 


4 is E 


17 E 




Cambr dge 


Amer. 


N. England 


42 25 oN 


71 10 oW 


44440W 




Canary(Ifle)NEPoitit 


Afric. 


Canaries 


28 13 oN 


15 38 45W 


1 *35W 


3 f 


Candia (id-) 


Eur. 


Medit. Sea 


35 «* 35 N 


15 18 oE 


1 41 12 E 




Candlemas Ifles 


Amer. 


SandwtchLan. 


57 10 S 


27 13 oW 


1 48 52W 




Canfo (Port) 


Amer. 


Nova Scotia 


45 20 7 N 


60 55 oW 


4 3 4<>W 










Ui 















C 
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Tab le XX* The Latitudes and Longitudes of Places. 




NiJTwt onkn, 


C'.'Bt, 


Set or 

Country 


Latitude, 


L*ngi 
In Decreet. 


tuJc. 

tn T;mr, 


H.W11 




Canton 


Afii 


Chmi 


' "- w 
23 7 5" 


i it 
If} I I5E 


1 . , 
7 3* 9 E 


* t 




fir efvffwq 


F,1|T. 


Sweden 


56 3C J N 


15 iu EC E 


t 1 45 E 






C--iih--geiii 


Eur, 


Spun 


37 37 cN 


i 8 30W 


^ 34W 






CjrLht|cji« 


Amc-f- , 


Teiri Firm* 


ICI l6 1$ N 


75 2« 45W 


5 1 47W 






CU&a 


Akt 


S brn 


55 43 i*N 


49 » M f 


3 16 33 E 






Cartel 


Eur. 


Germany 


51 15 4N 


9 13 E 


37 50 E 




Cafirei 


Eur T 


France 


43 37 10N 


2 14 4< E 


8 59 % 






St. Catheiinc'i (LAe) 


Ait.. 


Arl. Ocean 


17 3? ** s 


49 >7 °W 


3 J 7 3 oW 






Gavin 


i t 


Ireland 


54 << 4* N 


7 »3 ^W 


n 29 32W 






Ciycont 


Am«r, 


111c Cayenne 


4 56 N 


51 15 oW 


3 29 oW 






Certe 


Fur, 


France 


43 ^3 $' N 


^41 7 E 


14 48 E 






SiT^iififl 


Eur, 


I- 1 jut 


46 46 50 N 


4 5' *5 E 


19 26 E 






Chiloni 


Eur. 


France 


48 57 13 N 


4 £1 11 E 


17 29 E 






Chjfdrrnagor 


Ana 


India 


2x 51 26 N 


88 29 15 E 


5 53 37 E 






Q^ChirJatie Scund 


All 4 


K. Zralj nd 


41 5 58 S 


174 tj 3a E 


11 3 6 54 E 


9 




Q^Charl, Foreland 


Alia 


N. Caledonia 


it, 1; 5 


167 1a 45 E 


11 3 sr K 






Q^C hifb£te%C*pe 


Am. 


Sou, Georgia 


54 3- ° s 


36 11 30W 


l 14 46W 






C ha J ton J fit 


Am* 


HuoTun'i Bay 


5* 3 oN 


79 K OW, 
1 ±S 55 E 


5 16 10W 






Chart rer 


Eur. 


France 


48 2 6 49 N 


5 56 £ 






Cberbooig 


Eur. 


France 


49 38 16 N 


1 3 3 n w 


6 J3W 


7 30 




Chriflm*^ Sound 


Am* 


Trrrid'IFueiT 


55 1T 57 S 


70 a e.oW 


4 40 ijW 


a 30 




St CMftwphetXlfl*] 


Am. 


C^ib. Sea 


17 15 N 


61 43 oW 


4 10 <;*W 






ChurcfaW River 


Am. 


Hndfoa 1 ! Bar 


58 47 ].N 


94 7 3° w 


b 16 30W 


7 20 




Clttila Vecthia 


Eur. 


Italy 


41 < 24N 


it 46 r 5 E 


47 5 E 






Cape Clrsr 


Eur. 


Ittjand 


51 i3 oN 


li || oW 


4c oW 


4 JO 




Ckrke'j I An 


Am. 


Atl. Ocean 


*5 * 3° S 


34 42 oW 


1 r8 48W 






Of recent 


Eur. 


France 


45 46 45 N 


3 5 7 E 


1 a 10 E 






Ope CaJtnet 


Aft* 


N. Caleduujj 


io 30 O S 


164 56 E 


10 59 44 E 






Colm*r 


Eur. 


r" '.it ice 


43 4 44N 


7 22 if E 


tg 19 E 






Cologne 


Eur. 


G rem any 


50 55 cN 


7 5 ol 


18 20 E 






Cape ComnTn 


Afia 


India 


7 c6 c N 


7S 5 dE 


5 12 to E 






GOfAfftgna 


fur. 


Fr*r*ce 


49 24 59 N 


2 49 41 E 


11 19 E 






Concept inn 


Am. 


Chili 


36 4 1 53 S 


71 40 oW 


4 50 40W 






Coo per* t Ifle 


Am. 


Arl. Ocean 


54 57 S 


36 4 »W 


2 24 17W 






Conftantinople 


Eur. 


Turkey 


41 1 24N 


i9 53 49 E 


1 S5 35 H 






Copenhagen 


Eur. 


J>f n mark 


^5 40 4^N 


11 35 15 E 


5c 21 E 






C'-q-iimbo 


Am. 


Chili 


29 54 26 S 


71 J* 4^W 


4 45 3W 






Cork 


Eur. 


Ir-Jjnd 


51 51 54 N 


8 1% ieW 


33 53W 
11 S 32 E 


6 30 




Cape Coronation 


Ana 


N.Caledonia 


21 5 S 


irt7 8 oE 






Cor vo 


Eur. 


A torn 


39 45 r»N 


31 6 oW 


2 4 24W 






CoHtancVi 


Eur. 


France 


49 3 <^ N 


1 2? 25W 


5 50W 






CeWti 

Craraw 
C«mfmnnnrr 
Croific 
Cumberland (Cape) 


Eur. 


lilt of YYjght 


50 40 20 N 


t 19 ^jW 


5 19* 


m 30 




Eur. 


Poland 


50 ij oN 


19 co E 


1 19 to E 






Eur, 


Grrmany 


4$ 3 19N 


14 7 £ 


50 18 E 






Eur, 

An 


France 

N. Hcbridei 


47 17 40 N 
14 39 30 s 


2 31 42W 
166 47 oE 
m 4 oE 


10 7W 

11 7 »B 






Cummin {Ifle) 


Mn 


Pacif. Ocean 


31 4*3 oN 


1 8 4 16 E 












D. 










Dannie 


Ejr. 


Poland 


54 ii oN 


18 33 37 E 


1 14 14 E 






Da* 

St. Dfnnii 

Diego (Cape) 

Dieppe 

(Hjoo 

D Wingeo 

Di repaint jr. (Cape) 


Afnc 


CaffVrt 


33 25 5 


i* a E 


1 12 8 E 






Eur* 


France 


43 4* 23 N 


1 3 5iW 


4 iGW 






Afric, 

Am, 


], Bourbcn 
Terra dcJFuegu 


10 51 43 S 

54 33 i- 


55 3° o] E 
65 14 oW 


3 42 E 

4 20 56W 






Eur. 


France 


49 55 '?N 


1 4 12 E 


4 17 E 


10 30 




Eor. 


Fr.-ni.-L- 


47 19 32 N 


5 2 23 E 


20 10 E 






Eur. 
Am. 


Germany 
So, Georgia 


48 30 N- 
54 58 S 


10 14 30 E 
36 15 oW 


40 5$ E 
2 25 oW 






[)iflV»da fCipf) 


Am, 


TrrradelFueR. 


^S 4^S 


74 18 oW 


4 <7 nW 






TDol 
Do tiinique (J Ac J 
D^uay 
Djver 

DtCU* 


Eur. 
Am, 


France 


4$ 33 9N 
'5 ■& 23N 


1 46 11W 
61 27 55W 


7 5W 
4 5 5*^ 






Eur, 
Eur. 
Eur, 


F tinder* 
Ervgtaod 
France 


50 *i 11 N 

51 7 47 N 
4* 44 17N 


3 4 47 E 
i 1% 30 E 
1 ii 14 E 


1a 19 E 
5 14 E 

5 26 E 


II 3c 
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Table XX. Tbe Latitudes and Longitudes of Places. 



Names of Pla^e*. 



Dfonthicm 
Dublin 
Pliocene ft 
Dunkirk 
DuJkcy Bay 
Diinnofc 



Com. 



Eur, 
Eur. 
Eur. 
Eur. 
All* 
Eur. 



Sea Or 
Co afltry. 



Norway 
Ireland 
England 
Fiance 

N. Zealand 
Eir gland 



Latitude. 



63 i& ioN 

5? « n N 

50 51 20 N 

51 a 4N 
45 47 *7 3 
50 33 30 N 



Longitude 1 . 
Tn Degrees [ In Time, 



1 1 


3 45 E 


6 


6 30W 


Li 


59 6 £ 


3 


ai 13 E 


Sfl 


:> .;E 


1 


16 icW 



h / /; 

44 15 E 
o 14 z6W 
o 3 55 E 
o 9 30 B 
II 5 13E 
5 5 W 



H.WaL 



9 IJ 

9 45 

□ o 

T3 57 

9 45 



E. 



Eacowe [IH*} 


Afia 


Pacif. Otean 


11 24 S 


174 30 oW | 


If 33 oW ' 




Batter Iflmd 


Am. 


Pacif. Ocean 


27 fi 30 s 


1C9 46 4jW 


7 19 7^ 


1 ■ 


Edinburg 


Eur. 


Scotland 


55 57 57** 


3 12 15W 


12 49 w 


4 3°; 


Edyftone 


; Eur. 


Eng. Ctunotl 


to 8 oN 


4 24 oW 


17 *4W 


S 1° 


Embrun 


Eur. 


Fr^ce 


44 54 oN 


6 29 E 


a 11; 56 E 




Enatum (IfleJ 


."ifij 


Pacif, Ocean 


jo iq d S 


170 4 E 


IX 10 16 E 




Englifti Road 


A ft a 


Eaoowe 


11 jo jo s 


174 34 oW 


it 3S 16W 




Erramanga (ifie) 


Alia 


Pacif, Ocean 


rfl 46 30 S 


169 iS 30 E 


it 17 14 E 




Ertcnjm 


Afia 


Armenia 


39 5* 35 N 


48 35 4s E 


3 r+ *3 E 




Euftachb (Town) 


Am. 


CauS-Sea 


1 7 20 N 


63 10 oW 


4 t2 40W 




Evont*s Iflet 


Am. 


Tetra dcJFuegu 


55 34 30 1 


66 39 oW 1 


, 4 *7 _tfW 




Emeu* 


Eur. 


France 


49 1 24N 


1 8 39 E 1 


04]^ 




Exeter 


Eur. 


England 


xo 44 oN 


3 34 3eW j 


14 iSW 





F. 



Falmouth 
Falfc (Cape) 
Fa!f* Bay 
Farewell (Cape) 
Farewell (Cafe) 
Fajil Town 
Ferdinand No* on ha 
Feirara 

Ferio Ifle (Town) 
Finilterre [Og») 



Fkrtncc 
Floret 
5c. Flour 
Forta¥*ntur* (W*Pt.) 
Foul Point 
France (Hie of) 
Francfart(on dieMa*) 
Francois (Cape) 
Old Cape FrarcoU 



Frekel(Cnpe) 
Fiitfljtid^Prak 
Froafac (Strait) 
Fueeo(lrte) 
Funchal 
Furneaux If] and 



Eur. 

AUk. 

Afdc. 

Am, 

Afia 

Eur. 

Ami 

Eur. 

Afiic. 

Eur, 



Eur. 

Eur. 

Afric 

Afric. 

Afric. 

Eur, 

Am. 

Am* 

Eur. 



£ur. 

Eur. 

Am. 

Am. 

Afrit. 

Afric. 

Aua 



Tin eland 

Cj0Yrs 

Caflres 

Greenland 

N, Zealand 

A zores 

Brazil 

Italy 

Can ^i lis 
Spain 



Italy 

Azdret 

Fraree 

Canaries 

Madaeafcar 

Jndi.in Ocean 

r.urmany 

Hir^aniola 

Hifpariioja 

Pru'flia 



rrificc 
Fnnce 
Sandw< Land 
Nova Scoria 
Cape Verd 
Madeira 
Pacif. Ocean 



oN 
d S 
o S 

oN 
o 5 



50 S 
34 >G 
34 *° 
59 3* 

40 37 
38 32 2DN 

3 56 20 5 
44 54 oN 
17 47 20N 

41 51 51 N 



43 4& 
39 34 

:i 4 
T7 40 
io 9 

49 5f 
19 46 

19 4c 

(14 22 



3UN 
oN 

14 s 

oN 
30 H 
30 N 



41 26 3N 

4B 4i 3^ 
59 1 o S 
4S 3^ 57N 
H 5° 45* 
3i 37 40 N 
17 11 S 



5 i 30W 

18 44 o E 

i3 33 oE 

42 42 oW 

171 41 30 E 

*S 41 5 W 

3; 38 bw 

II 36 15 E 

17 45 5°^ 

9 17 10W 



11 

3< 
3 



x o£ 
oW 

1 5 3° E 
14 3 r 30W 

49 51 E 

5? * 8 



oE 
_ 1$ E 
72 iS 



70 
10 



oW 
1 oW 

7 



3a E 



6 44 45 « 
6 o oW 
26 ^5 30W 
61 19 30 W 
24 2S oW 
17 6 ijW 
143 6 40W 



20 

1 14 



1 r 30 
1 54 

% JO 

46 

1 11 



10W 
56 E 
ii E 

4SW 
46 E 

.^ E 

w 



44 

z 4 

O tl 

o s« 
3 19 

3 49 

34 

4 49 

4 4° 

1 1^ 



* E 

oW 
itE 

6W 
32 K 
52 E 
20 E 
11W 

8W 
30 E 



zu 

24 

1 47 
4 5 
1 37 
1 S 
9 £3 



59 ^ 
oW 
42 W 
18W 
52 w 

15W 

27W 



G. 






Eur. 
Ail* 


France 

tVew Guinea 


44 33 5 oN 

6 H 


6 4 57 E 
126 ^3 45 E 




Eur» 
Rir, 




44 25 oN 
16 is rJ 


s 35 4$ f: 

6 PI 




F/-r. 
Ejf- 


Jr*ly 

Aii^TCi 


44 2 S r,N 
33 !9 oN 


3 55 4S E 

18 oW 



O 24 23 E 

8 *5 35 & 
o 31 23 E 

o 24 o Y 

34 23 K 

1 5 z o\V 



5 3° 



* 4 







f 


X$8 ] 
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Table XX. The Latitudes and Longitudes of Places. 


Names of Placet. 


Coot. 


Sea or 1 

Country. 1 


Latitude. 


Longi.t 
In Degrees. 


ide. 
In Time. 


h.mt«. 


St. George (Town) 
St. George (Fort ) 


Am. 


Bermudas 


31 4S oN 


•3 35 'oW 
80 28 45 E 


4 14 20W 


» / 


Afia 


India 


13 4 54 N 


5 21 55 E 




St. George (Cape) 


Afia 


New Britain 


4 53 33 S 


153 8 45 E 


10 12 35 E 




George (Cape) 


Am. 


South Georgia 


54 17 oS 


30 3* 3oW 


2 26 10W 




Ghent 


Eur. 


Flanders 


51 3 oN 


3 43 45 E 


14 55 E 




Gibraltar 


Eur. 


Spain 


36 s 30N 


5 22 oW 


21 28W 





Gilbert's lfle 


Am, 


Terra delFuego 


55 M s 


71 645W 


4 44 11W 




Clafgow 


Eur. 


Scotland 


55 5« 3*N 


4 15 oW 


17 oW 




Go* 


Alia 


India 


15 31 oN 


73 45 ° E 


4 55 oE 




Goat We 


Afia 


Indian Ocean 


13 55 oN 


120 2 E 


8 8 E 




Comers (lfle) 


Afric. 


Caoaiies 


28 5 40 N 


17 8 oW 


1 8 3*W 




Good Hope (Cape) 


Afric. 


CarTret 


34 29 S 


18 23 15 E 


» 13 33 E 


3 


Good Hope (Town) 


Afiic. 


Caffres 


33 55 4* S 


18 23 15 E 


1 13 33 E 


2 jo 


Ooree (lfle) 


Afric. 


Atl. Ocean 


14 40 10 N 


17 2C oW 
11 38 45 E 


1 9 40W 


1 30 


Gottcnburg 


Eur. 


Sweden 


57 4* ° N 


46 35 E 




Cotteogen (Obtsr.) 


Eur. 


Germany 


51 31 54N 


9 53 oE 


39 32 E 




Cranvillo 


Eur. 


France 


48 50 1 1 N 


x 37 7W 


6 28W 


7 


Grafle 


Eur. 


France 


43 39 *5 N 


6 56 E 


27 44 E 




Gratidfa 


Eur. 


Azotes 


39 2 N 


17 58 oW 


1 51 52W 




Grots 


Eur. 


Germany 


47 4 18 N 


'5 *4 45 E 


1 1 39 E 




Gravelines 


Eur. 


Flanders 


5° 59 4 N 


* 7 3* E 


8 30 E 





Greenwich (Ohfcr.) 


Eur. 


England 


51 28 4c N 


000 


000 




Grenoble 


Eur. 


France 


45 XI 49 N 


5 4* 40 E 


22 55 E 




Gryphifwald 


Eur. 


Germany 


54 4 *5 N 


13 38 30 E 


54 34 E 




Guadaloupe 


Am. 


Carib. Sea 


15 59 30 N 


61 59 15W 


4 7 57W 




Guiaquil 


Am. 


Peru 


2 11 21 S 


81 11 30W 


5 24 46W 




GuricI 


Afia 


Sibeiia 


47 7 8N 


5' 57 oE 


3 27 48 * 










H. 






Hague 


Eur. 


Netherlands 


52 4 10N 


4 17 3° E 


17 10 E 


8 *5 


Hamburg 


Eur. 


Netherlands 


5* 34 8N 


9 50 E 


39 20 E 


6 


Hang-lip (Cape) 


Afiic. 


CarTres 


34 16 s 


18 44 E 


1 14 56 E 




Har borough (Maxk.) 


Eur. 


England 


52 18 30 N 


57 25W 


3 50W 




Haflisgi 


Eur. 


England 


50 52 10 N 


41 10 E 


2 45 E 




Havannah 


Am. 


Cuba 


23 n 52 N 


82 18 30W 


5 *9 *4 W 




Havre-de-grace 
Heefe (La) 


Eur. 


France 


49 29 9N 


5 57 E 


24 E 


9 • 


Eur. 


Netherlands 


51 23 2 N 


4 45 3° E 


19 2 E 




St.Hefeaa(Ja.Town) 


Afiic. 


S. Atl. Ocean 


15 51 ° s 


5 49 oW 


23 16W 




Henlapen (Cape) 


Am. 


Virginia 


3847 8N 


75 4 15W 


5 015W 




Hernofand 


Eur. 


Sweden 


62 38 oN 


17 53 E 


1 11 3* E 




Hervey'a lfle 


Afia 


Pacif. Ocean 


19 17 S 


158 48 oW 


10 35 12W 




Hinchingbroke lfle 


Afia 


Pacif. Ocean 


17 25 S 


168 38 oE 


11 14 32 E i 




Hoai-Nghan 


Afia 


China 


33 34 4o N 


118 49 30 E 


7 55 18 E 




Hogue (Cape La) 


Eur. 


France 


49 44 4oN 


j 56 50W 


7 47W 




Hood's Me 


Afia 


Pacif. Ocean 


9 26 S 


138 52 oW 


9 15 28W 




Hoogftraetcn 


Eur. 


Netherlands 


51 24 44N 


4 47 oE 


19 8 E 




Horn (Cape) 


Am. 


Terra delFuego 


55 5* 3o s 


67 26 oW 


4 *9 44 w 




Hout Bay 


Afric. 


Catties 


34 3 S 


18 19 E 


1 13 16 E 




Howe's lfle 


Afia 


Pacif. Ocean 


16 46 30 S 


154 6 40W 


10 16 27W 




Huahine (lfle) 


Afia 


Pacif. Ocean 


16 44 S 


151 6 oW 


10 4 24W 








I. 


J- 






Jakutfltoi 


Afia 


Siberia 


62 1 30N 


129 47 45 E 


8 39 11 E 




Janeiro (Rio) 


Am. 


Brazil 


22 54 10 s 


42 43 45W 


2 50 55W 




JalTy 


Eur. 


Moldavia 


47 8 30 N 


27 29 45 E 


1 49 59 E 




Java Head 


Afia 


Java 

Palefline 


6 49 S 


106 50 E 


7 7 20 E 




Jerufalem 

St. Iidefonfo's Ifles 


Afia 


31 55 oN 


35 20 E 


2 21 20 E 




Am. 


Terra delFuego 


55 51 S 


69 21 oW 


4 37 5*W 




Immer (lfle) 


Afia 


Pacif. Ocean 


19 16 S 


169 46 e> E 


11 19 4 E 




Ingolftadt 


Eur. 


Germany 


48 45 45 N 


11 22 30 E 


45 30 E 
4 -8 36W 




St. John's 


Am. 


Antigua 


17 4 30 N 


62 • 9 oW 


j^^ 



I~ 



1 




C 
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f Table XX. The Latitudes and Longitudes of Places. 




I Name* of Placet- 


Cor.t . 


Sea or 

Con o try. 


Latitude, 


Longit 
In Degrees. 


■jfe 
In Time, 


H.W-l, 




St. John' 1 * 
St. V e P h# * 


Am. 


Newfoundland 


° ' " XT 

47 32 oN 


n / 
5a 26 oW 


3 i 9 44 W 


A ! 




Am. 


California 


a 3 3 42 S 


109 42 30W 


J iS 50 w 






Imninie (Kit) 


Alia 


Par if, Oceait 


19 3 t S 


1 170 11 E 


11 11 24 E 






Ma ma bid 


Al-a 


Jn : i 


22 20 oN 


gi 45 E 
167 38 E 


6 7 E 






Ifte of Pint I 


Ana 


Pacif. Ocean 


22 38 O S 


11 10 31 E 






Ifpahan 


Ana 


Peru* 


31 25 oN 


5a 50 D E 


3 31 20 E 






Se. Juan (Cape) 


Am* 


Suten Land 


54 47 10 S 


63 47 oW 


4 15 8 W 






Judda 

St, Julian [Foct) 

Juinia 


AJaa 


Arabia 


ll in oN 


30 22 O £ 


1 37 *8 E 






Am. 


Pataionia 


49 IO D S 


68 44 oW 


4 34 5* W 


4 45 




Ail* 


India 


i4 18 oN 


100 jo E | 


6 4J 30 E 












K. 










Kedgem 


Afia 


India 


it 48 oN 


| SS 50 15 E 


| S 55 ** 5| 






KlOW 


Eur. 


I'klli c 


50 30 N 


3* 7 3° E 


a 4 30 E 






KM 


Eur. 


1 Lapland 


i 6£ 52 aoN 

L. 


1 n s •«] 


a n 32 E | 






Lad rone (Grand) 


Afim 


Pacif. Ocean 


22 a N 


1 1 3 56 E 


7 35 44 E 






Laguna 


AFric. 


Tcneri/Fc 


28 28 57 K 


16 tS 15W 


1 5 13 w 






Lancarota(E.Ft) 


AFric. 


Onirics 


39 14 oN 


13 26 oW 


53 44 w 






Landau 


Ear. 


France 


49 u 38 N 


8 7 30 E 


32 30 E 






Landfcrooa 


Eur- 


Sweden 


55 5* °N 


1 ; 46 45 E 


51 7 E 






Lipgrei 


Eur» 


Prance 


47 5 Z 17 N 


5 19 *3 J 

6 45 15 E 


2i i3 E 






Laufanne 


Eur, 


Switzerland 


46 31 5N 


t> 27 1 E 






L^ctonre: 


E«r- 


France 


43 56 iN 


* 3& 53 E 


a 28 E 






Leeds 


Eur* 


England 


53 4S oN 


1 jj 15W 

t 8 30W 


a 17 w 






Ltficeflir 


Eur. 


England 


52 38 oN 


4 34 W 






El$5J 


Eur. 


iaioTjy 


51 19 >4 N 


T2 20 O E 


49 ao E 






Lep=r's Ifhnd 


Alia 


Pacif. Ocean 


15 23 30 S 


167 58 is? E 


11 11 53 E 






Wtopl 


Euj. 


England 


50 26 55 N 


4 4< 45 W 


18 47 W 






Lcfparr* 


Eur. 


France 


45 Ig 33 N 


57 3^ 


3 4 3 \V 






Leydea 


Eur. 


Hoi bad 


5a 10 oN 


417 30 E 


17 jo E 






Liege 


Eur. 


Nether Janda 


30 37 30 N 


5 35 ° E 


11 10 E 






Lin * 


Am* 


Peru 


12 1 15 S 


76 49 3CW 


j' 7 it w 






Limogft 


£ut- 


Franc* 


45 49 53 N 

4S 16 oN 


1 15 9 E 


5 1 E 






Lintt 


Eur. 


German j 


i| 57 1^ E 


55 50 E 






Lifieu* 


Eur- 


France 


49 1 1 N 


01^ a E 


1 E 






Line 


Eir. 


F lander* 


50 37 5 oN 


3 4 16 E 


12 17 E 






Lifbon 


Eur, 


Portugal 


3S 4* *5 N 


9 9 59 W 


36 40 w 


2 15 




Lien's Bank 


Ivir. 


Atl. Ocean 


56 40 oN 


17 45 o\V 


T 11 p W 






Lifbume(Cape) 


Aft* 


K. H ebrldei 


15 40 45 S 


1G6 57 E 


H 7 48 E 






f Iml 


Eur. 


England 


49 57 30 N 


S 15 oW 


21 W 


7 30 




Lombrt 


Eur. 


France 


43 aS 30 N 


55 9 E 


3 41 E 






London (St. Paui*0 


Eur. 


England 


51 31 oN 


5 37W 


O 2i|W 


3 




Lore o xo (Cape) 


Am. 


Prru 


1 2 s 


80 17 oW 


5 ai B W 






Si.Louii(ft>rt) 


Am. 


Rtfpanfola 


ig 18 SON 


73 16 oW 


4 S3 4W 






St.Loui*{Port) 
Loui/bpuj-g 


Afrk» 


MiurjttDf 


20 9 45 S 


57 sS E 


3 49 5* E 






Am, 


Citpe Breton 


45 53 39 N 


59 53 45 W 


3 59 35 W 






Louv^au 


Ail* 


India 


12 42 30 N 


jor t 30 E 


6 44 6 E 






Loo vain 


Eur. 


Netberlandi 


50 53 3 K 


4 44 15 E 


iS 57 E 






I St. LutU £Ifle) 


Am* 


Ant i Ilea 


1 ^ 14 30 N 


60 51 30W 


4 3 a6 W 






Lunden 


Eur. 


Sweden 


55 4i 36 tf 


13 n 15 E 


53 25 E 






Lonev^r* 


Eur. 


France 


4!* *5 31 N 


6 30 6 E 


26 E 






I Lufon 


Eur, 


France 


46 27 14 N 


r 10 34W 


441W 






Luiembourg 


Enr. 


Kethcrlandt 


49 37 6N 


6 fi 45 E 


24 47 E 






„Lyont 


W, 


France 


45 45 S 1 ^ 


4 49 43 ^ 


19 19 E 
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Tad Li XX* The Latitudes and Longitudes of Places. 










M 










Namer of Place*. 


Co fit. 


Sea or 

Country ■ 


Latitude, 


Lotigi 
I n Degrees, 


Ludc, 

In Time, 


HWat, 




Ma ran 


A tii 


ChlTA 


11 Tl 44N 


t *> « 

f T | 46 15 *- 


7 3> J E 


» i 




Mj, jffir 


Afn 


CdebM 


5 9 O S 


irj 48 45 E 


7 59 V5 ^ 






fciadtin {Fumchal} 


A foil, 


AH. Ocean 


3; 37 40 M 


17 6 <5 W 


1 8 45 W 


H 4 




A Tii 


India 


ij 4 S4N 


So zS 45 E 


5 *i 55 ^S 






MadrtdeDioi(Pott) 


Afia 


Marque fa* 


9 55 3° s 


139 S 40W 


9 1$ 35 W 


4 30 




Madrid 


Eur* 


Spain 


4a 15 Oft 


3 *5 4SW 


13 43 w 






M-i 6 dateaa , 1 H c > 


Afn ' 


P«if. Ocean 


io 25 30 s 


* 138 49 oW 


9 15 16 w 






; Mjhon(Porl) 


Eur, 


Minorca - 


39 50 46 N 


3 4*1° E 


15 14 E 






MjiofCJ(Iflc) 


Eur. 


Mcditcrr. 5t4 


39 35 <>N 


1 19 45 E 


9 59 E 






Malacca 


A fit 


India 


a 11 6N 


ioa 5 E 


6 43 10 E 






lAtliiiCi 


Eur* 


NGtherJanai 


51 1 50 N 


4 aS 45 E 


17 55 : 






i St* Malaet 


Afl* 


Pacif. Ocean 


16 ic 30 S 


167 39 15 E 


U 10 37 E 






Eur, 


France 


48 jS 59 N 


1 1 nW 


S 9 w 


6 




Main (lllc) 


Afrlc, 


Mcditerr.Sei 


35 54 oN 


14 18 30 E 


57 54 E 






Manilla 


AG * 


Philippinei 


14 3* 8N 


no 53 24 E 


8 3J4 B 






Matigahnte (Ifle) 


Am. 


Atl. Ocean 


15 55 '5 N 


fit n oW 


4 4 44 W 






M^jfciRei 


Eur, 


Trance * 


43 17 45 g 


5 ai 8 S 


jo ai 19 E 






Sf, Martha 


Am, 


Terra Finna 


11 a 6 40 N 


74 4 3<>W 


4 56 18 W 






1 St. MiTiiiT* pfle) 
M*itin>co(lde) 


Am, 


Cd rib. Sea 


i3 4 10 N 


6 3 a oW 


4 12 S W 






Am. 


At), Ocean 


14 44 oN 


61 at i6W 


4 ? *5 w 






•ScMarj'i(Ifie) 


Eur. 


be ill; Uki 


49 5? 3° N 


6 43 oW 


26 52 W 


3 45 




\*.t,Mtrj*i(Tflwn) 


Kuj\ 


A aorta 


36 56 40 N 


15 9 15W 


1 40 37 w 






Mafeetyrtc'i Jfles 


Afu 


Pririf. Octan 


16 31 S 


167 59 15 E 


11 ir 57 E 






i St. Mjttbcw(Ughti) 


Bur. 


Trance 


40 19 5*N 


4 47 asW 


19 it> w 






^ Mauriiiu] 


Afrit. 


Indian Ocean 


10 9 45 S 


57 *9 '5 E 


3 49 57 E 






MiuTua (lite) 


Afu 


Pic if, Ocean 


16 25 40 S 


152 32 40W 


10 IO II w 






Mayance 


Eur, 


Germany 


49 54 oN 


8 20 E 


33 20 E 






Mi 5 n«(]oli^i)Iflc 


Eur. 


North dtf*n 


71 10 oN 


9 49 30W 


39 18 w 






Mayo (1 fie) 


Attic. 


Cape Vetd 


ic 10 oN 


13 e oW 


I 32 ao W 






Msjnir 


Eur. 


France 


4* 57 ?T N 


t 5* ^ E 


11 30 E 






. Mentie 


Eur, , 


J 1 ranee 


44 3° 47 N 


i 19 ii E 


13 58 E 






M?rgut 


Aib 


Siam 


11 11 N 


98 a 45 e 


6 31 35 E 






MeU 


Eur. 


France 


49 7 5N 


6 11 E 


24 44 E 






Mew Stone 


Afia 


New Holland 


41 48 s 


146 27 E 


9 45 48 E 






MCKJCO 


Am. 


Mexico 


19 54 oN 


too 5 45W 


64013 W 






' Mezierep 


Eur* 


France 


49 45 47 ft 


4 43 16 E 


18 53 E 






Miaict(Iflf) 


AHa 


Pat if -Ocean 


: 17 54 5 


148 6 oW 


9 5a 14 w 






St, MUhiieri (Ifle) 


Eur. 


Atom 


J7 47 oN 


15 42 oW 


1 42 4S w 






Middle burg t lf l=) 


Alia 


Pacif. Ocean 


a 1 10 50 S 


174 34 oW 


n 38 t6 W 






| Milan 


Eur, 


My 


45 jS 10N 


9 10 E 


36 40 E 






Miio(lfle) 


Eur. 


Mtditcrr. Sea 


36 41 N 


25 E 


1 40 E 






Morfcne 


Eur. 


1 Italy 


44 34 N 


ti 12 30 E 


44 5"i E 






Mons 


Eur. 


Netherlands 


50 *} 10 N 


1 57 15 E 


15 49 E 






Montj |p (Cape) 


Am. 


Sandw* Landl 


5 S 33 OS 


26 46 oW 


1 47 4 w 






Montagu (Ifte) 


Afia 


Patif. Ocean 


17 16 S 


168 34 30 E 


11 14 6 E 






Mnntmitatl 


Eur, 


France 


48 5a SN 


3 3a 16 E 


14 g E 






MoiitptlUcr 


Eur, 


Fra nee 


45 3 6 33 N 


3 5 1 44 E 


15 3 f E 






M^i nlerr.it ( ]fl?) 


Am, 


Carib.Sea 


1 47 30 N 


64 17 oW 


4 9 8 W 






Monument (The) 


Ada 


Pacif. Ocean 


17 14 15 s 


168 3 S 15 E 


n t4 33 E 






MnAow 


Eur, 


Mofcovy 


55 45 10 N 


J? 45 45 B 


2 It 3 E 






MouliAi 


Eur. 


Fiance 


4 6 34 4 N 


3 '9 59 E 


ij 10 E 






Munich 


Eur. 


Bavaria 


40 9 S5N 


n jo E 


46 E 






Muiketm Cure 


Am, 


Greenland 


64 ss 13N 


; 51 56 45W 


3 31 47 W 


10 15 




LVfufrtU ffljL 


Eur* 


England 


Si 35. 3*N 


7 acAV 


19 W 






* 






N. 










Nafnut 


Ear* 


Netnrtlindi 


L e.o a$ 31 N 


| 4 44 45 5 


1 18 59 E 1 






Kjacy 


Eur. 


France 


] 4S 41 18 N 


6 11 33 I 


44 46 I 






Rang/iCachi 


Arid 


Japan 


J 3a 31/ oN 


| 118 46 15 E 


• 35 S ^ 1 
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Table XX. The Latitudes and Longitudes of Places. 



Nines of Places. 



Nantes 

Naples 

Narbonne 

Never! 

New Teat's Harbour 

Nice 

St. Nicholas Mole 

Nieuport 

Ningpo 

Nifmes 



Noir (Cape) 
Norfolk lfland 
Noriton 
North Cape 
Cape North 
Noyon 
Nuremberg 



Cont. 



Eur. 

Eur. 

Eur. 

Ear. 

Amer. 

Ear. 

Amer. 

Ear. 

Afu 

Eur. 



Amer. 

Afia 

Amer. 

Eur. 

Amer. 

Eur, 

Eur, 



Sea or 
Country. 



France 

Italy 

Prance 

France 

Staten Land 

France 

Hifpaniola 

Flanders 

China 

France 



Terra del Fuego 

Pacif. Ocean 

Penfylvania 

Laphnd 

South. Georgia 

France 

Germany 



Latitude. 



o / 

47 13 

40 50 

43 " 
46 59 
5448 

43 4i 
19 49 

5i 7 
*9 57 
43 50 



7 N 
45 N 
13 N 
13 N 

55 1 
54 N 

20 N 

41 N 

45 M 

35 N 



54 3* 
29 1 
40 9 
71 io 
54 4 
49 34 
49 *7 



30 S 

45 N 

56 N 

oN 

45 H 

37 N 
10 N 



Longitude. 
In Degrees. In Time. 



1 33 4«W 

14 13 45 E 

3 o 8 E 

3 9 25 E 
64 11 oW 

7 17 15 E 

73 *9 45 w 

* 45 o E 
120 18 o E 

4 21 11 E 



73 3 15W 
168 19 o E 

75 *3 3° w 
25 57 o1L 
38 15 oW 
3 o 43 E 
11 7 9E 



'6 


XSW 


56 


55E 


12 


1 E 


12 


38 E 


4 16 


44W 


29 


9 K 


4 53 59W 


11 


fc 


8 1 


12 E 


17 


25 E 


4 48 


13W 


11 12 


40 E 


5 * 


34W 


1 43 


48 E 


2 3? 


oW 


12 


?E 


44 


28 E 



H.Wa. 



h 

3 © 



3 o 



O. 



Oaitipeha Bay 
Ochoz 

Ohamaneno Harbour 
Ohevahoa(Ifle) 
Ohiuboo (Ifle} 
Oleron (Me) 
Olinde 
St. Oaer*s 
Oaateiyo (Ifle) 
Oporto 



Orenbtrg 

Orleans 

Orleans (New) 

Orotava 

Orfle 

Ortagal (Cape) 

Ofnabarg (Ifle) 

Oftend 

Owbarre Bay . 

Oxford (Obiemtory) 



Afia 

Afia 

Afia 

Afia 

Afia 

Eur. 

Amer. 

Eur. 

Afia 

Eur. 



Afia 

Eur. 

Am. 

Afric. 

Afia 

Eur. 

Afia 

Eur. 

Afia 

Eur. 



Otaheite 

Tartary 

Uliateah 

Pacif. Ocean 

Pacif. Ocean 

France 

Brazil 

Flinders 

Pacif. Ocean 

Portugal 



Tartary 

France 

Louifiana 

Tenet ifFe 

Tartary 

Spain 

Pacif. Ocean 

Netherlands 

Huahiie 

England 



17 45 

59 *° 
16 45 

9 4o 

46 2 

8 13 
5° 44 

9 5* 

41 10 



45 s 

10 N 
30 i> 
40 S 
30 S 
50 N 
oS 

46 N 
oS 
oN 



51 46 
47 54 
29 57 
28 23 
51 12 
43 46 
17 52 

S \ I3 
16 44 

5i 45 



oN 
4 N 
45 N 
27N 
30 N 
30 N 
20 S 
55 N 
oS 
38 N 



149 14 20W 
143 12 30 E 



I5 1 

139 

139 

1 

35 

2 

138 

8 



38 5 w 

1 40W 

6 oW 

25 13W 

5 30W 

14 57 E 

51 oW 

27 oW 



55 9 30 E 

1 54 22 E 

89 58 45W 

16 24 nW 

58 32 30 E 

7 39 oW 

148 6 oW 

* 55 45 E 

151 to 15W 

I 15 30W 



9 5 6 57W 
9 32 50 E 

6 32W 
16 7 W 
16 24W 

5 4'W 
20 22W 

9 o E 
1524W 
3148W_ 



3 40 38 E 

7 37 E 
5 59 55W 

1 5 37W 
3 54 10 E 
o 30 36W 
9 52 24W 
o 11 43 E 
o 433W 
5 iW 



2 30 



P. 



Padua 
Paita 

Pallifer's (Ifles) 
PaUifer (Cape) 
Palma(Ifle) 
Paltnerfton's (Me) 
Panama 
Paoom (ffle) 
Pans (Obferv.) 
Patrfcciord 



St. Paul's (Ifle) 
St. Panl de Leon 
Pelcin 
Perigueirx 
Peri aid i 



Eur. 

Amer. 

Afia 

Afia 

Afrtc. 

Afia 

Am. 

Afia 

Eur. 

Eur. 



Eur. 

Afric. 

Eur. 

Afia 

Eur. 

Eur. 



Italy 

Peru 

Pacif. Ocean 

N.Zealand 

Canaries 

Pacif. Ocean 

Mexico 

Pacif. Ocean 

France 

Ieeland 



France 

Ind. Ocean 

France 

China 

France 

Italy 



45 12 26 N 
5 12 oS 

15 38 15 S 
41 38 o S 
28 36 45 N 
18 o oS 

8 47 48 N 

16 30 o S 
48 50 14 N 
65 35 45 N 



43 15 oN 
37 51 o S 
48 40 55 N 

39 54 3° N 
45 11 10 N 
43 53 20 N 



11 55 30 E 



146 30 15W 
175 18 o E 

17 50 
162 57 

80 21 

168 28 45 E 

2 20 o E 

24 10 oW 



oW 
oW 
oW 



o 9 

77 48 

o 21W 



oW 
oE 



o 47 42 E 



9 46 

11 44 

1 11 

io 51 

5 *i 
11 13 

9 

1 3* 



iW 
30 E 
20W 
48 vv 

24 w 

55 E 
zo E 
40W 



4 o 21W 
116 24 15 E 
o 43 1 E [ 
7 40 o E I 



o o 

o 16 

7 45 
o 2 
o 30 



36W 

12 E 

iW 

37 E 
52 E 
40 E 



4 o 



X 



( i6i J 

Table XX. The latitudes and Longitudes of Placet. 



Names of Placet. 



Per pi gn in 

St. Pert r 1 ! Fort 

St. Peer's (lfle) 

Peterlb <rg 

Pe it Gojte 

Petropawlofltoi 

Philadelphia 

St. Philip** Fort 

PickerlgtlPi(ine) 

Pkkerfgill't Harbour 

Pi-o 

Pinet(Ifle) 



Pifa 

Plymouth 

Poitiers 

Pollmgen 

Pond i cherry 

Ponoi 

Pontoife 

Porto Bello 

Porto S*o€to (lfle) 

Port Royal 



Port Royal 

Portfmouih Town 

— — — Academy 

Portland (lfle) 

Portland (lfle) 

Port Paix 

Port Pray* 

Prague 

Prin. of Wales*! Fort 

Providence 



Cent. 



Sea or 

Country. 



Eur. 

Am. 

Am. 

Eur. 

Am. 

Alia 

Amer. 

Eor. 

Amer. 

Afia 

Eur. 

Afia 



Eur. 

Eur. 

Eur. 

Eur. 

Afia 

Eur. 

Eur. 

Amer. 

Africa 

Am. 



Latitude. 



France 

M irtinico 

Ati. Ocean 

Ruflia 

Hifpaniola 

Kamchatka 

Peofyltania 

Minorca 

Atl. Ocean 

N. Zealand 

Asoret 

N. Caledonia 



Pudyoaa 

Pulo Condor (lfle) 

Pulo Timon (lfle) 

Pyleftatrt't(lfle) 



Am. 

Eur. 

Eur. 

Eur. 

Afia 

Amer. 

Afric. 

Eur. 

Amer. 

Amer. 



Afia 
Afia 
Alia 
Alia 



Italy 

England 

France 

Germany 

India 

Lapland 

France 

Mexico 

Madeira 

Jamaica 



Martinico 
England 
England 
North Sea 
Pacif. Ocean 
Hifpaniola 
St. Jago 
Bohemia 
New Walet 
N. England 



4* 41 5< N 
14 44 oN 
46 46 30 N 
59 56 oN 
18 27 oN 

53 1 20 N 
39 5* 55 J 
39 5* 46 N 

54 42 30 S 
45 47 27 S 
38 18 40 N 
11 78 o S 



Longi 
In Degreea. 



43 43 7 N 
50 22 24 N 



V 



46 
47 
11 41 
67 6 
49 3 

9 3 J 
31 58 

18 o 



oN 
8N 

55 N 

30 N 

2N 

5^ 

15 N 

oN 



New Caledonu 
Indian Ocean 
Gulph Siam 
Ptcif. Ocean 



14 35 
50 47 
504* 
63 22 

39 *5 
19 58 
14 53 

5 S 4 
58 47 
4150 



55 M 

5N 

3N 

oN 

o S 

oN 

53 N 

30 N 

32 N 

40N 



20 18 
8 40 

3 © 
11 13 



Qt 



o S 

oN 
oN 
o S 



61 21 
56 17 
30 19 
7* 5* 
IS» 35 
75 13 
3 48 
36 58 

166 18 
28 26 

167 38 



5 E 

16W 

oW 

15 E 

30W 

o E 

30W 

30 E 

oW 

9 E 

oW 

o E 



10 12 o £ 
4 15 38W 
o 20 5 E 

10 43 45 E 

79 5* 45 E 
36 23 15 E 
* 5 37 E 
79 50 oW 
16 25 15W 
76 45 30W 



In Time. 



H.Wat, 



11 36 E 

45 Sw 

1 17 E 

• S» 3°W 

10 34 20 E 
5 054W 

15 14 E 

* 27 52W 
n 5 13 E 

1 53 44W 

11 10 32 E 



61 9 oW 

1 6 15W 

1 6 18W 

18 54 oW 

178 11 o E 

73 * oW 

23 29 22W 

1445 oE 

94 7 3°W 

71 26 oW 



164 41 14 E 
107 20 o E 
104 25 o E 
175 41 30W 



o 40 
o 17 
o 1 
04a 
5 *9 

n 

5 19 
* 5 

5 7 



48 E 

3 ^ 

20 E 

55 5 

31 E 

33 5 

22 E 

20W 
41W 

iW 



4 4 

4 

4 
* 15 

448 

1 33 
o 59 
6 16 
4 45, 



36W 
25W 

25W 
36W 
48 E 

8W 
57W 

o E 
30W 
44W 



10 58 
7 9 
57 

" 4*. 



45 E 
20 E 
40 E 
46W 



6 o 



ix 15 



IX o 



6 30 



Quebec 


Am. 


Canada 


46 55 oN 


69 53 oW 


4 39 3*W 


Quimper 


Eur. 


France 


47 58 24N 


4 725W 


16 30VV 


St. Quinton 


Eur. 


France 


49 5° 5 1 N 


3 17 23 E 


13 10 E 


Quiros (Cape) 


Afia 


N. Hebrides 


14 56 8 S 


167 20 E 


11 9 20 E 


Quito 


Am. 


Pern 


13 17 S 


77 55 oW 


5 ix 40 W 



7 3° 









R. 








Rakah (Ancient) 


Afia 


Mefopotamia 


36 1 oN 


38 50 E 


2 35 20 E 




Ramhead 


Eur. 


England 


50 18 40 N 


4 20 15W 
1 34 *8W 


17 21W 




Re (lfle) 


feur. 


France 


46 14 48 N 


6 18W 


3 ° 


Recif 


Am. 


Brafil 


8 10 o S 


35 35 oW 


1 22 20W 




Rrikianefi (Cape) 


Eur. 


Iceland 


63 55 oN 


22 47 30W 


1 31 10W 




Kennes 


Eur. 


France 


48 645N 


1 41 53W 


6 48W 




Rrfolution(Bay) 


Afia 


Ohitahoo 


9 55 30 S 


139 8 40W 


9 16 35 w 


1 30 


Refolution (lfle) 


Afia 


Pacif. Ocean 


17 23 3° S 


141 45 oW 


9 27 oW 




Resolution (Port) 


Afia 


Tanna 


*9 3* 25. s 


169 41 5 E 


11 18 44 E 




Rheims 


Eur. 


France 


49 14 36 N 


4 2 5* E 


16 12 E 




i' nodes 


' Eur. 


France 


44 21 oN 


2 34 20 E 


10 17 E 




Rirrini 


Eur. 


Italy 


44 3 43N 


12 34 15 E 


50 17 E 




Rio Janeiro 


Am. 


Brafil 


11 54 10 S 


42 43 45 w 


1. * 50 55W 
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able XX. TJp Latitudes and Longitudes of Places. 




Namci of Placet. 


Com. 


Sea or 
Country. 


Latitude 


LOhgitUJc. 
InDcgrrrj. J n Time. 


H.Wat. 


Rochelle 


Eur. 


France 


46 9 21 N 


1 n~~ 

1 9 55^ 


O 4 40 w 


h / 

3 45 


Rochford 


Eur. 


France 


46 t 34N 


58 34W 


3 54W 
38 22 W 


4 15 


Rock of Li/boo 


Eur. 


Portugal 


38 45 30 N 


9 35 3° w 




Rodrigues (Ifle) 


Arric. 


Indian Ocean 


19 40 40 S 


63 10 oE 


4 12 40 E 




Rome (St. Peter's) 


Eur. 


Italy 


41 53 54N 


12 29 15 E 


49 57 E 




. Rotterdam 


Ear. 


Holland 


51 56 oN 


4 28 15 £ 


17 53 E 


3 ° 


Rotterdam (Ifle) 


Afia 


Pacif. Ocean 


20 16 30 S 


174 30 30W 


11 38 *w 




Rouen 


Eur. 


France 


49 ** 43N 

S. 

17 39 30 N 


1 5 20W 


4 21W 


* '5 


Saba (Ifle) 


Am. 


Carib.Sea 


63 17 15W 


413 9 w 




Sable (Cape) 


Am. 


Nova Scotia 


43 *3 45 N 


65 39 15W 


4 2* 37W 




^ipn 


Eur. 


Silefia 


51 42 12 N 


15 22 15 E 


1 1 29 E 




Saintet 


Eur. 


France 


45 44 43 N 

48 35 N 


38 54W 


2 36W 




Sainte-Croix 


Eur. 


France 


7 *3 55 E 


29 36 E 




Sail (IQt) 


Afric. 


Atl. Ocean 


16 38 15 N 


22 56 15W 


1 3 i 45W 




Saloniqoe 


Eur. 


Turkey 


40 41 10 N 


23 8 oE 


1 32 32 E 




Salvage* (Mea) 


Afric. 


At). Ocean 


30 oN 


15 54 oW 


1 3 36W 




Samaoa 


Am. 


Hifpaniola 


19 15 oN 


69 16 30W 


4 37 6W 




Sanda Cruz 


Afric. 


Teoeriflfe 


28 27 30 N 


16 16 15W 


1 5 sW 




Sandwich (Bay) 


Am. 


South Georgia 


54 42 S 


36 12 oW 


" 2 24 48W 




Sandwich (Cape) 


Afia 


Mallicola 


16 28 S 


167 59 E 


11 11 56 E 




Sandwich Harbour 


Afia 


Mallicola 


16 25 20 S 


167 53 E 

168 33 E 


11 11 32 E 




Sandwich (Ifle) 


Afia 


Pacif. Ocean 


17 41 S 


11 14 12 E 




Saunders's (Cape) 


Am. 


Sandw. Land 


54 6 30 S 


36 57 3 oW 


2 27 50W 




Saunders*! (Ifle) 


Am. 


South Georgia 


58 S 


26 58 oW 


1 47 52W 




Savage (Ifle) 


Afia 


Pacif. Ocean 


19 2 15 S 


169 30 30W 
8 40 45 E 


11 18 2W 




Schwesingen 


Eur. 


Her many 


49 *3 4N 


34 23 E 




Scilly files (Lights) 


Eur. 


Eng. Channel 


49 56 oN 


6 46 oW 


27 4W 




SebarHen St. (Cape) 


Afric. 


Madagafcar 


12 30 S 


46 25 E 


3 5 4o E 




Sedan 


Eur. 


France 


49 42 29 N 


4 57 36 E 


19 50 E 




Sees 


Eur. 


France 


48 36 21 N 


9 49 E 


39 E 




Senegal 


Afric. 


Negroland 


15 53 oN 


16 31 30W 


I 6 6W 


10 30 


Senlis 


Eur. 


France 


49 12 23 N 


2 35 E 


10 20 E 




Sens 


Eur. 


France 


48 n 56 N 


3 16 58 E 


13 8E 




Senones 


Eur. 


France 


48 23 7N 


6 57 E 


27 48 E 




Shepherd's (Ifles) 


Afia 


Pacif. Ocean 


16 58 S 


168 42 E 


11 14 48 E 




Shirburn Caftie 


Eur. 


England 


51 39 25 N 


1 oW 


4 oW 




Siam 


Afia 


India 


14 18 oN 


100 50 E 


6 43 20 E 




Si-ngham-fn 


Afia 


China 


34 16 30 N 


108 43 45 E 


7 14 55 E 




SUreron 


Eur. 


France 


44 -11 21 N 
38 28 7 N 


5 56 4 E 


23 44 E 




Smyrna 


Afia 


Natolia 


27 19 45 E 


1 49 15 E 




Snaefell (Mount) 


Eur. 


Iceland 


64 52 20 N 


23 54 oW 


1 35 36W 




SohTons 


Eur. 


France 


49 22 32 N 
18 38 oN 


3 19 28 E 


13 18 E 




Sombarera (Ifles) 


Am* 


Carib.Sea, 


63 37 30W 


4 14 30W 




Soolo 


Afia 


India 


5 57 oN 


121 15 30 E 


8 5 2 E 




Southern Thule 


Am. 


Sandw* Land 


59 34 S 


27 45 oW 


1 51 oW 




Speaker Bank 


Afia 


Indian Ocean 


4 45 S 


72 57 E 


4 51 48 E 




Stalbridge 


Eur. 


England 


50 57 oN 


2 23 30W 


9 34W 




Start-Point 


Eur. 


England 


50 9 oN 


3 5 * 15W 


15 25W 




Stockholm 


Eur. 


Sweden 


59 20 31 N 
*5 39 4<>N 
48 34 36 N 


18 3 55 E 


1 12 16 E 




Straumnefa 


Eur. 


Iceland 


24 29 15W 


1 37 57W 




StratAourg 


Eur. 


France 


7 46 18 E 


031 5 E 




Succefs Bay 


Arner* 


Terra delFnego 


54 49 45 « 


65 25 oW 


4 21 40W 




Succefs Capt 


Amer. 


Terra delFoego 


55 1 S 


65 a 7 oW 


4 21 48W 




Suits 


Eur. 


France 


47 53 10 N 


7 14 3*W 


28 58W 




Sural 


Afia 


India 


it xo oN 


72 22, 30 E 


4 49 Jo-B 
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I Table XX 


. 7 he Latitudes and Loqe^tudes of Places. 












T. 






Natct of Placet. 1 


Cont. 


Sea or 
Country. 


L ^ 1 InDeaJeT^-nme. 


lf.Wat. 






Table Ifiaad 


Afia 


N. Hebrides 


15 38 S 


1 » „ 1 h r tl _ k / 
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Tanna 


Afia 


Pacif. Ocean 


19 32 25 s 


169 41 5 E 


11 18 44 E 


3 © 






T*oukaa (Ifle) 


Afia 


Pacif. Ocean 


14 30 30 S 


145 9 3° w 


9 40 38W 








Tarafcon 


Eur. 


France 


43 48 20 N 


4 39 36 E 


18 38 E 








Tarbes 


Eur. 


France 


43 14 *N 
28 38 oN 


3 33 E 

17 58 oW 


14 E 








TaflTarorta 


Africa 


Ifle Palma 


1 11 52W 








Temonreng'i 


Afia 


Soloo 


5 57 cN 


120 53 30 E 


8 3 34 E 








Te.ienrt'e (Peak) 


Africa 


Canities 


28 12 54N 


16 29 24 W 


1 Z S *Z 
1 48 24W 








Te»crra 


Eur. 


Azoret 


38 45 N 


27 6 oW 








Vh'u nville 


Eur. 
Antrr. 


Fiance 


49 2t 30 N 


6 10 30 E 


24 4a B 








Ihon.MiSt. (1/1.) 


Virgin Iflea 


18 21 55 N 


64 51 30W 


4 19 26W 








Thule (Southern) 


Amer. 


Sandwich Land 


59 34 S 


27 45 <> w 
2 18 30 E 


1 5i oW 








Thuiy 


Eur. 


Franco 


49 21 1% N 


9 14 B 








Timor (S.W. Point; 


Afia 


India 


10 23 S 


123 59 E 


8 15 56 E 








Timor Land (S. Poi.) 


Afia 


India 


8 15 S 


131 54 oE 


8 47 36 B 








ToboHki 


Afia 


Siberia 


58 12 18 N 


68 12 45 E 


4 38 51 J" 








Tolaga Bay 


Afia 


N. Zealand 


38 21 30 S 


178 33 45 E 


11 58 15 E 








Toledo 


Eur. 


Soain 


39 ;d cN 


3 20 oW, 


13 aoW 








Tom/k 


Afia 


Siberia 


56 29 58 N 


84 59 3° E 


5 39 58 B 








Tonga Tabu (Ifle^ 


Afia 


Pacif. Ocean 


21 9 S 


174 46 oW 


11 39 4^ 








Tumieiie 


Eur. 


Frame 


47 5« S N 


3' 58 44* 


'I 5 2 £ 

1 36 48 E 








Torne* 


Eur. 


Sweden 


65 50 50 N 


24 12 oE 








Toulon 


Eur. 


France 


43 7 MN 


5 56 35 E 


23 46 E 








Touloufe 


Eur. 


France 


43 35 54 N 


1 21 3E 


5 24 E 








Tournan 


Eur. 


Fiance 


48 43 57 N 


* 45 *5 E 


11 1 E 




* 




Tours 


Eur. 


France 


47 *3 44 N 


41 1 1 E 


245E 








Traitor*! Head 


Afia 


firramanga 


18 43 30 S 


169 20 30 E 


11 17 22 E 








Tripoli 


Africa 


Barbary 


32 53 40N 
48 18 iN 


13 5 15 B 


52 21 £ 








Trotet 


Eur. 


Franco 


4 4 55 s 


16 20 £ 








Turin 


Eur. 


Italy 


45 5 " N 


7 40 B 


30 40 £ 








Turna^ln (Cape) 


Afia 


N. Zealand 


40 28 S 


176 56 oh 


11 47 44 E 


* 






Turtle lfland 


Afia 


Pacif. Ocean 


10 48 45 s 
48 23 30N 


177 57 oW 


n 51 48W 








Tjrnaw 


Eur. 


Hungary 


I 17 33 45 * 


1 10 15 £ 














U. 






UUateeh 


1 Afia 


I Pacif. Ocean 


1 te* 45 S 


151 31 oW 


10 6 4W | 






Upfai 


Eur, 


Sweden 


59 5« 5° N 


17 4* »5 E 


1 10 49 £ 1 






Uranibcrg 


Eur, 


Denmark 


\Xlt\l» 


11 52 30 E 


51 30 E 1 






U&aat 


u«* 


1 France 


5 4 33W 


ao 18W I 4 30 












V. 






Valtationeaj 


Bur. 


Fiance 


50 tl iyN< 


3 31 40 E 14 18 B 








Valery St. 


Bar. 


France 


50 it 13N 


x 37 *B 


6 28 E 








Vallery St, 


Bur. 


France 


49 5a xi N 


41 10 E 


* 45 E 








YalparaUe 


Aantr. 


Chili 


33 * 3* $ 


7a to 15W 

.74 5* *4W 

a 46 26W 


449 17W 








Van Dieaua'aRoed 


Afia 


Tuna* Tab* 


11 4 J5 * 


ix 39 46V 




1 




Yannta 


B*t % 


France 


47 39 HN 


11 17W 








Vence 


Bur. 


France 


43 48 i*N 

45 it oN 


7 7«8E 


28 30 E 


m 






Vooico 


Eur. 


ItaW 


ra 4 30 E 


48 18 E 








Venue (Feint) 


Afia 


Otaheite 


17 *9 17 S 


t49 35 45 w 


9 58 *3 W 


co 38 






Vet* Ciua 


Aaacr. 


Mexico 


19 la oN 


97 30 oW 


6 30 oW 








v «4(Ca»e) 


Aftka 


Ncttoiaad 


1445 ° N 


17 33 oW 


x xo xaW 













f 
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Table XX. Thf Latitudes and Longitudes of Places. 


1 




Names of Places. 


Cont. 


Sea or 
Country. 


Latitude. 


Longitude. 1 
In Degrees. In Time. 


K.Wat. 










o / // 


/ // 


* / // 


k , 




Verdun 


Eur. 


France 


49 9 *5 N 


5 22 50 E 


21 31 E 






Verona 


Eur. 


Italy 


45 26 26 N 


ii 18 30 E 


45 14 E 






Verfailles 


Eur. 


France 


48 48 18 N 


2 7 10 E 


8 29 E 






Vienna {OMftv. ) 


Eut. 


Hungary 


48 11 40 N 


l6 22 30 E 


1 5 30 E 






Vigo 


(uc 


Spain 


42 14 24N 


8 28 oW 


33 52W 






Vincent St. (Cape) 


iux. 


Spain 


37 2 oN 


9 a oW 


36 8W 






Viqtimiglia 


$Ur. 


Italy 


42 53 20 N 


7 37 30 E 


30 30 E 






VirjinGordt(Fort) 


Am. 


Weft Indies 


18 18 oN 


64 oW 


4 16 oW 






Vi^in(Cipe) 


A». 


Patagonia 


52 23 S 


67 54 oW 


4 31 36W 






V|»iera 


Eur. 


Fiance 


44 28 54N 


4 41 22 E 


18 45 E 






Vmtzbirg 


Eur. 


Fraoconia 


49 46 6N 

W. 


10 13 45 E 


40 55 E 






Wakefield 


Ear. 


England 


S3 4i oN 


1 33 30W 


6 14W 






IVinceafWaks'sFeit 


Am. 


New Wales 


58 47 30 N 


94 7 30W 


6 16 30W 






Wanftead 


Eur* 


England 


51 34 10N 


2 30 E 


10 E 






Watdhns 


Eur. 


Lapland 


70 22 36 N 


31 6 45 E 


2 4 27 E 






Watfaw 


Eur. 


Poland 


52 14 oN 


21 30 E 


1 24 2 E 






Weflman(Ifles) 


Eur. 


North. Ocean 


63 20 30 N 


20 27 45W 


1 21 51W 






*Whitfuntide (Ifle) 


Ada 


Pacif. Ocean 


15 44 20 S 


168 20 15 E 


11 13 21 E 






WiUiam (Fort) 


Ana 


Bengal 


22 34 45 N 


88 29 30 E 


5 53 58 E 






Willis's (Ifle«) 


Am. 


South Georgia 


54 s 


38. 29 40W 


* 33 59W 






Wilna 


Eur. 


Poland 


54 41 N 


25 27 30 E 


1 41 50 E 






Wittenburg 


Eur. 


Germany 


51 49 oN 


12 41 30 E 


50 46 E 






Wologda 


Eur. 


Raffia 


59 19 oN 










Worce4er 


Eur. 


England 


52 9 30 N 


2 15W 


8 iW 






Woflak 


Eur. 


Riffia 


) 61 15 oN 

Y. 


• 


• 


. 




Ylo 


Am. 


Pern 


17 36 15 S 


71 13 oW 


4 44 5*W 






York 


Eur. 


England 


53 59 oN 


1 6 40W 


4 27W 






Yotk (New) 


Am. 


J*** ,~ 


40 43 p N 


7 + I 45 ™ 
70 8 ©W 


4 56 39W 


3 ° 




Yorkraif>Aer 


Am. 


TtrraMFuegc 


55 26 20 s 


4 40 3 zW 

T 
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Tail* XXI. 


For reducing the Time of the Moon* 


Paflage over the Meridian of 






Greenwich to the Tune of iti Paflage 


over any outer Meridian. 










Dt% Variation of the Moon** parting the Meridian. 
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4 
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5 


5 
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6 


5 
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4 


1 4 
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4 


5 
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5 


6 


6 


6 
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40 


4 
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5 


5 


S 


S 


6 
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6 


6 


7 


7 
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45 


5 
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7 


8 


8 
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$o 


S 


6 


6 


6 


6 


7 


7 


7 


7 


& 
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y 


9 
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SS 


6 


i 


7 
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7 


7 


8 


8 


8 


9 
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10 


9 
10 


10 


3 4* 




Go 


6 


7 


7 


7 


S 


8 


8 


9 


9 


9 


t* 


Ii 
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*5 


7 


7 
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10 
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10 


it 
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70 


7 


» 
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10 


to 
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11 


12 


IZ 


12 
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75 


1 


9 
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10 


10 
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11 


11 


1 1a 


11 


ia 


'3 


13 
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So 


9 


9 


9 


(0 


10 


u 


11 


iz 


(2 


ti 


13 


13 


H 


■4 


S *> 




85 


9 


10 


10 


n 


11 


II 


tz 


1a 


M 


ii 


14 


14 


14 


15 


S 4*> 




90 


ID 


10 


r I 1 


it 


iz 


12 


13 


'I 


n 


H 


14 


*5 


1$ 
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6 




95 


10 
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14 


H 


IS 


w 
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|M 


17 


6 ao 
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11 
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17 


[8 
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rt 
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*5 


16 
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17 


17 


17 


ti 


18 
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iS 


19 
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11 
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16 
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7 4 s 
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J 3 , 
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S 10 
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S 40 
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*4 
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15 
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"7 


17 


iS 


'9 


10 


20 
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ai 


zx 
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*5 
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■5 


16 
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iH 


19 
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zo 
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*3 


*4 


*5 


»5 
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16 
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a 2 
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*S 


it 


26 
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t* 


18 
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*S 


26 


16 


a? 


10 20 
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a6 


27 
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Table XXII* For reducing the Moorf s Declination, as Riven In the Nautical Almanac ' 


1 for Noon and 


Midnight at Greenwich, t j any other Time under that Meridian ; or 


j to 


Noon orMidnigb 


it unc 


cr any other Meridian. 






Vina! inn 


n-t iht Muon*4 Declination in rwi^L*" Ho^r^. 




Ship"! 


q t 


i 


/ 


/ 


f 


& 4 
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3 / 
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* 


/ 


y 
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L..r.g 


5 
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Table XXII* For reducing the Moon's Declination, as given in the Nautical Almanac 
for Noon and Midnight at Greenwich, to any other Time under that Meridian ; or to 
Noon or Midnight under any other Merit! ian. 
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i , , , i For reducing the Moon's Declination, as given in the Nautical Almanac 
for Noon and Midnight at Greenwich, to any other J mie under that Meridian, or 
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Table XXIII. For reducing the Sun's Right Afcenfion in Time, as given m the 
I Nautical Almanac for Noon at Greenwich, to any other Time under that Meridian j 
♦ or to Noon under any other Meridian. 


i Daily Variation of the Surf ■ Right .Afrenfian in Time. 
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THE 



EXPLANATION anp USE 



OF THE 



TABLES, 



GENERAL INTRODUCTION: 



CONCERNING 



TheriNSTRUMENTS and Observations. 



THE obferver muft be furniflied with a good Hadley's quadrant, and t 
watch that can be depended upon for keeping time within a mi* 
nute for fix hours. But it will be more convenient if the inftm* 
ment be made a fextant, in which cafe it will meafare 120% for the 
lake of obferving the moon's diftance from the fun, for two or three 
days after the firft and before the laft quarter. The inftrument will be dill 
more fit for the purpofe, if it be furniflied with a fcrew to move the index gra- 
dually in meafuring the moon's diftance from the fun or ftar; an. additional dark 
glafs, lighter than the common ones, to take off the glare of the moon's light in 
obferving her diftance from a fixed ftar, and a fmall telefcope, magnifying three 
or four times, to render the con t aft of the ftar With the moon's limb more dif- 
cernible. A magnifying glafs of if or two inches focus will affift the obferver to 
read off his obfervation with greater eafe and certainty. 

The greateft care muft be taken in having the quadrant carefully adjufted 
before the obfervation, or, which I fhould rather advife, in examining the error 
of the adjuftment, for it is liable to alter, and allowing for it. The method 
of doing it is this ; turn the index of the quadrant till the horizon of the fca, or 
the moon, or any other proper objeft appears as one, by the union of the re- 
flected image with the objeft fecn direftly ; then the number of minutes by 
which o on the index differs from o on the arch is the error of adjuftment. If 
o on the index ftands advanced upon the quadrant before, or to the left hand of 
o on the areh, that number of minutes is to be fubtra&ed from all obfervations ; 
but if it ftands off the arch behind, or to the right hand of o on the arch, it 
xnuft be added to the obfervations. But the fun himfelf is incomparably the 
beft objeft for this purpofe : tithes the two funs may be brought into one, or, 
which is a ftill better method, the fun's diameter may be meafured twice, with 
the index placed alternately before and behind the beginning of the divifions : 
half the difference of thefe two meafures will be the correction of the adjuft- 
ment, which muft be added or fubtra&ed from all obfervations, as the diameter 
meafured with the index upon the arch, that is to fay, before or to the left hand 
of the beginning of the divifions, is lefs or greater than the diameter meafured with 
the index off the arch, behind, or to the right hand of the beginning of the divi- 
fions. Thus, fuppofe I had meafured the fun's diameter with the index upon 
the arch or to the left hand of the beginning of the divifions, to be 30', and 
the contrary way to be 33' $ I fhould conclude that the correction of adjuftment 
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Table XXII. For reducing the Moon's Declination, as given in the Nautical Almanac 


for Noon and Midnight at Greenwich, to any other Time under that Meridian ; 


or to 


Noon or Midnight under any other Meridian. 


« 


Variation of the Moon's Declination in twelve H-ors. 


: 
























*Vime 


Ibip'r 


/ 


/ 


/ 


/ 


O / 


1 


/ 


/ 


/ 


» / 


from 


Long. 


r 10 


» »$ 


1 20 


1 2< 


I 30 


' 35 


1 40 


* 45 


1 50 


1 55 


Noon. 


o 


/ 


/ 


• / 


O / 


O / 


/ 


/ 


e / 


1 


/ 





o 











O O 


O O 




















3 


1 


1 


1 


O I 


O Ii 


1 


2 


1 


1 


2 


12 


6 


2 


z\ 


3 


O 3 


° 3 


3 


° 3 


34 


4 T 


4 


24 


9 


3i 


4 


4 


4 


44 


2 I 


5 


• 5 


54 


6 


36 


ii 


5 


I i 


5 


6 


6 


7 


7 


7 


8 


48 


\i 


6 


7 


7 


° 7i 


8 


8 


9 


9 


10 


1' 0. 


7 


7| 


8 


U 


9 


94 


10 


104 


11 


114 


1 12 


ii 


8 


9 


9 


10" 


icj 


11 


12 


12 


13 


13 


1 *f 


*4 


9 


10 


11 


11 


12 


13 


13 


14 


i|i 


15 


1 36 


*7 


10} 


11 


12 


13 


i 3 J 


14 


15 


16 


17 


,48 


3© 


O IX 


1*4 


n 


14 


is 


16 


17 


174 


18 


?9 


a » 


u 


13 


14 


15 


16 


1 6$ 


17 


18 


19 


20 


ii 


2 XI 


14 


ol i 

16 


16 


17 


18 


19 


20 


21 


21 


13 


1 14 


39 


15 


17 


18 


19$ 


21 


22 


23 


O 24 

26 


»5 


2 36 


4* 


16 


17! 


19 


20 


21 


22 


23 


244 


17 


*48, 


'8 


17} 


19 


20 


21 


ii\ 


24 


25 


26 


O 274 


29 


3 0: 


19 


20 


21 


23 


24 


25 


27 


© 28 


O 29 


31 


3 1*^ 


5 r 


20 


21 


23 


24 


%i\ 


27 


28 


30 


3 t 


33, 


3 t* 


54 


n 


22} 


24 


25J 


27 


284 


30 


314 


33 


344 


3 3« 


£ 


22 


24 


25 


27 


28$ 


30 


3* 


33 


35 


36 


3 48 


2*. 


.».; 


27 


'o 28 


30 


31 


33 


35 


37 


38 


4 * 


6 A 


*4i 


26 


28 


30 


31$ 


33 


° 35 


37 


384 


40 


4 U; 


«6 


26 


27 J 


29 


31 


33 


36 


37 


3 84 


40 


41 


4 *4 


6, 


27 


29 


31 


33 


344 


38 


40 


4a 


44 


4 3 6 


7* 


28 


30 


32 


34 


36 


38 


40 


41 


44 


46 


4 48 


7 i 


29 


31 


33 


35 


37} 


40 


42 


44 T 


46 


48 


5 ° 


30 


32} 


35 


37 
38 


° 39 


41 


43 


«> 454 


48 


50 


5 x * 


3 i| 


34 


36 


4c} 


41 


°45 


* 47 


494 


52 


5 H 


84 


33 


35 


37 


40 


042 


44 
46 


47 


© 49 


5* 


54 


5 3* 


87 


34 


36 


39 


41 


434 


48 


5I r 


53 


56 


6 


90 


° 35 


374 


40 


424 


45 


474 


50 


52$ 


o55 


P\ 


96 


36 


39 


41 


44 


0464 


49 


52 


54 


57 


59 


6 12 


37, 


40 


43 


45 


4S 


51 


53 


56 


59 


1 1 


6 14 


99 


38} 


041 


44 


47 


494 


51 


55 


58 


1 04 


1 3 


6 36 


102 


40 


042} 


45 


48 


5I T 


54 


S l 


594 


1 1 


1 5 


648 


,0 I 
108 


41 


o44 


47 


50 


5^4 


° 55 


58 


I 1 


; t 


1 7 


7 


42 


45 


48 


51 


54, 


57 


1 


1 3 


1 9 


7 11 


in 


°43 


46 


49 


52 


554 


59 


1 2 


' 5 T 


1 9 


1 11 


7 3* 


in 


044 


47j 


51 


° 54 


57 T 


1 


1 3 


1 £* 


1 10 


1 13 


117 


°45i 


49 


52 


55 


0584 


t 1 


* 5 


1 8 


1 114 


1 15 


748 


120 


47 


50 


«;3 


57 . 


1 


1 3 


1 7 


1 10 


1 *3 


1 17 


8 


123 


48 


51 


55 


58 


1 i£ 


l b 


1 8 


1 12 


1 '5 


1 19 


8 11 


126 


49 


52} 


56 


594 


1 3 


1 10 


« 134 


1 17 


1*% 


814 


129 


50 


<?4 


57 


1 1 


1 44 


1 8 


1 12 


» l S 


1 19 


1 22 


8 36 


132 


51 


55 


59 


I £ 


1 6 


1 10 


* n 


1 17. 


I 2T 


1 24 


848 


>35 


524 


56 


1 


i 4 


1 74 


1 11 


» 15 


1 19 


I 224 


1 26 


9 «> 


138 


54 


57i 


1 1 


1 5 


1 9 


1 13 


1 17 


1 204 


I 24 


1 28 


9 " 


141 


55 


59 


1 3 


1 7 


1 lof 


1 H 


1 18 


1 22' 


1 26 


1 3o 


9 *4 


144 


56 


1 


1 4 


1 8 


1 12 


1 16 


1 20 


\lt 


1 28 


1 32 


9 3 6 


'47 


57 


1 1 


* 5 


» 9 


i 134 


r 18 


I 22 


1 30 


1 34 


9 48 


153 


58 


I 2j 


I 7 


1 11 


1 i> 


1 19 


I 23 


I *74 


1 32 


1 j6 


10 


° 59} 


1 4 


1 8 


1 12 


iirt 


1 21 


I 25 


1 29 


1 334 


1 38 


10 11 


756 


1 1 


1 5 


* 9 


1 14 


1 18 


1 22 


I 27 


1 31 


* 35 


1 40 


10 24 


M9 


1 2 


1 6 


1 11 


1 I5 T 


1 19} 


1 24 


I 28 


1 33 T 


1 37 


1 42 


10 36 


X62 


* 3 


1 7* 


1 12 


I iU 


1 21 


1 *54 


I 30 


« 344 


1 39 


1434 


10 48 


16s 


1 4 


1 9 


1 13 


I l8 


1 224 


1 27 


I 32 


1 36 


x 4i 


1 45 


11 


168 


1 5 ¥ 


I 10 


* 15 


I 19 


1 24" 


1 29 


1 33 


1 38 


1 43 , 


1 47 


11 12 


171 


1 S* 


1 11 


1 16 


I 21 


1 254 


1 30 


1 35 


l 40 


1444 


1 49 


11 24 


174 


1 8 


1 i*4 


1 17 


I 22 


1 27 


1 32 


* 37 


1 4i4 


146 


1 5i 


11 36. 


17? 


» 9 


1 14" 


1 19 


I 24 


1 2S4 


» 33 


1 38 


* 43 


148 


1 53 


11 48 


180 1 10 1 15 1 20 


I 25 I 30 


1 35 1 40 


* 45 


'5 ff 1 1 55 


■•% 













1 


[ i<*9 3 












Taix *XXH. For reducing the Moon 1 * Declination, a* given m the Nautical Almanac 
for Noon and Midnight at Greenwich, to any other 1 imc under that Meridian, or 
to Noon or Midnight under any other Meridian. 
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Y*»Lf. XXTI. Pw rtdudng the Moon's Declination, as given in the Nautical Almanac I 
for Noon andMjdmght at Greenwich, to any other iL under £55fa«8S?S 
to Noon or Midnight under any other Meridian. * 









**!*• 


lion 01 ttte Moon 1 Dcclmiirtn i n Twetv Hour?. 


[Ship 
■Loo. 


.J 


/ 


5 

1 5 


3 M» 


1 


1 

3 *o 


t 

3 2* 


i 

3 30 


t 
3 35 


1 

3 40 


* 
3 45 


(Voin 
Noon, 


r e 

3 

6 

9 

;t 

11 

H 

*7 
30 

33 

3* 
39 
4* 
4* 
48 
Si 
54 
57 
60 


O e 
O 

3 
6 

9 
1 > 
015 

i:l 

O ID 
O *i 

tb 
*<* 


t 


3 

6 
9 
11 
15 

Q l8 

O 21 

24 

O I? 
O 30 


/ 

3 
* 

9 

12 

i|| 
tt 

O IT 


/ 


3 
6 1 

9* 

11 
id 
19 

22 
25 
2^ 
32 


/ 
3 

^ 

10 

16 
1^ 
23 

29 
34 


^ 


3 

7 
10 

13 

1 17 
to 

*3 

17 
30 

31 


O / 
O O 

3 
7 
ip 
14 
17 

Q 204 
O 14 

O 27 
O 31 
O 34 



3} 

7 
lot 

O 14 
174 
O XI 

24} 

2| 

31} 

35 


, 


4 

7 
11 
14 
18 

o*.4 

* 5 
*9 
3: 

36 


/ 



4 
7 
ii 
13 
; 18 

22 

O 26 
O 29 

^ 33 
37 


' 



4 
74 
ti 
15 

>9 
22J 
□ 26 

30 
34 
374 


»» 1 


12 

G, C 

36 

4S 
r 
r 12 

1 *4 

1 48 

2 


* 3* 

° IS 
3S 
041 

44 
047 

^c 

Q 5*4 

° 51 

n 58 


33 
36 

39 
042 

4& 
5. 
54 

57 

1 


34 

37 

a 40 
a 41 
46 

4^ 

O <2 

55i 

59 

1 2 


35 

, d 36 

41 

044 

47i 
n 51 

54 

57 

1 

1 3 


Jfi ' 
39 
42 
4*i 
49 

S 1 
55 

tfi 

1 1 

1 5 


37 ; 
40 

043 
47 
50 

51 

57 

1 

1 3 

1 7 


3K 
4J 
44 
48 
51 
55 

; 1 


3^ 

42 

4si 

49 

5*1 

56 

594 

1 3 

1 6J 

I TO 


39 

43 

47 
50 

54 
J7 

it 4 

1 12 


40 
44 
4S 

• 5 f 

55 
1 ° 59 

1 1 
1 6 
1 to 
1 13 


41 
45 
49 

5 4 

56 

1 

;* 

1 11 
1 1 1 


* 12 

I If 

*48 
3 
3 1* 

! 1 

3 4» 

4 

4 t* 
4 a4 

4 3* 
448 

5 
S " 

J? 


*3 

72 

78 
gj 

S 4 


t I 
1 4 
I 7 
I lo , 

* '3 
1 If 
1 19 

1 it 

t i 7 i 


1 3 
1 6 
1 9 

I 12 

1 »5 

1 IS 
1 21 

r 24 
1 27 
r 30 


" 5 
t 8 
1 11 
1 '4 
1 17 
1 20 
1 23 
1 26 
1 29 
1 }«] 


1 q 

1 10 

1 "1 

1 16 
1 19 
1 12 
1 14 

1 29 
1 3i 

1 U 


1 8 
I Mj 

1 M 

1 iS 

1 21 

1 24I 

1 4 

" Si 

1 34 
1 *7{ 


1 10 

I 13 
I 17 
I 20 

' *3 
1 27 
1 30 
1 33 

1 37 
1 40 


1 12 

1 1$ 

t 19 

t Zi 

» *5 
1 29 

• 31 
1 36 

1 39 

1 44 


'"•31 
1 17 
raoi 

.* 4 
1 *7i 
1 31 
■ 34$ 
. J« 
1 41$ 
• 45 


1 15 
1 19 
1 12 

1 26 

i*9* 

t 33 

1 37 

1 4<> 
*44 

1 47^ 


1 17 
1 21 

\\t 

> 3* 

* 35 
t 39 

1 43 
t 46 

1 50 


1 19 

1 2** 
1 26 

1 30 

> 34 
1 374 
1 41 

1 45 

1 49 
1 Ktl 


93 
96 

99 
102 

10% 

1 1 F 
II 4 

117 
Jio 

1*3 
116 
129 
132 
»H 

141 
J 44 

'47 
Iff 

'53 
I519 

162 
(6c 
168 
■7' 
J74 
'77 
ttfo 


1 go 

- * 33 ' 
i 3I 

1 39 
1 41 

.3 

1 51 

1 54 

* 57 


1 36 
1 39 
r 41 

1 4* 
1 5 1 
1 54 

1 57 

2 


; 36 

f ;<> 
I 42 
1 4< 
1 48 

1 5 1 

" 54 

* 57 

2 □ 

^ 3 


1 3* 
1 41 

'44* 

r 48 1 

1 5 1 

1 54 

> 57 

2 

* 3* 
t 7 


i 41 

1 44 
1 47 

tsA 

1 54 

< 57 

2 

' 3i 

* 7 

2 JO 


■ 43 
1 47 
j 50 

■ 53 

1 57 

2 

^ 3 

a 7 
2 i« 

a 13 


1 46 ! 
1 49 

* 53 

1 5* 

2 

* 3 

2 6 

1 10 

* »3 

2 17 


•4»i 

x 6 
* 94 

1 I3 , 

2 1*4 

1 20 


1 51 

III 

2 2 

* 5 

* 9 
a >J 
2 16 
2 lo 
2 23 


1 54 

1 57 
z I 

; 1 

2 12 
2 16 
2 19 

" *3 

2 27 


1 56 

2 O 

a ti 
* >J 

1 ''a 

2 26 

a 30 


6 12 

G 36 
648 

7 
7 « 

7 3* 

7 4* 
3 


: i 

2 it 
2 ?4 

2 17 

2 lO 
1 ft| 

£ 26 


* 3 
2 6 
2 9 
2 12 

a.i 

2 21 
2 24 
2 27 
2 30 


2 6 

2 12| 
2 t6 

2 J9 

2 22 
2 25 

2 28 
1 31 

i 14 


2 10 
2 13 

2 1 '..■ 
2 19 

2 2l£ 
2 26 

* *9 
2 32 

* 35 
2 3 8 


- ■ ? 
116J 

2 20 
2 23 
2 26 

% 29! 

1 33 

2 36 

1 39 

2 41* 


2 17 
2 20 

1 *3 

2 27 
2 30 

* 33 

1 37 

2 40 

* 43 
2 47 


2 20 

**si 

2 27 
2 30 

i 34 

* 37 
2 4i 

* 44 
a 47 
2 51 


2 134 

2 27 

* 3^4 
2 34 

* 3?4 
241 

1 44l 

2 48 

* 55 


2 27 

* 3*i 

1 1 

a 3* 

2 41 

1 4! 

2 56 
; 59 


2 30 

* 34 
238 
2 41 

2 45 
1 49 

■ !■ 

3 
3 3 


* 34 

^ 374 
2 41 

* 45 

* 49 

* 54 

2 56 

3 
3 4 

1 7* 


8 12 

In 

S 36 

3 48 

9 
9 *i 

9 a4 
9 3 6 

94S 

10 


2 in 
1 32 

1 35 

* 37} 

2 40 

* 43 

1 49 

a 5* 
1 55 


1 33 

2 36 
2 39 
2 42 

* 4<5 

2 48 

1 ji 

2 54 

* 57 

3 


* 37 
2 40 

* 43 

: 4h 

* 49* 
2 5* 
2 56 

2 59 

3 * 
3 5 


*4T* 

1 45 

2 48 

* 51 

1 54 
1 57 

3 H 

3 4 

3 7 

3 10 


2 40 

* 49 
252 

2 5^1 

* 59" 

3 1 

3 5 
3 H 

3 '2 

3 r 5 


2 50 
* 53 

2 57 
1 

3 3 
3 7 
3 10 

3 '3 
3 »7 
3 io 


* 54 

2 s a 

,4 

i s 
j " 

ia 

3 >* 

3 ^5 J 


:■ 5«4 

3 s4 
3 1*4 

3.6 

3 >9l 
3 *3 r 
3 a6j 

3 3° 


3 3 
3 6 

3 10 

3 134 
3 17 
3 *i 
3 *4 
3 28 

3 31 
3 35 


3 7 
3 Ji 

13 

3 22 
3 ^5 
3 *9 
I 33 
3 3* 
3 40 


3 11 
3 15 
3 19 

3 *2j 

3 a6 
3 3o 
3 34 
3 37{ 
3 41 
3 45 


10 12 

IO 24 

10 36 
1 O 43 

11 
I| 11 

it H 
it |fi 
H 4S 

12 
























' * ■ ■ --> 


. 









M *»* . * 


mi ■ 


c 


t?i 1 














Taple 


XXIII. 


For reducing the San 


i Right Afccnfion in Time, 3 


s eiven 


in the 






Nautical Almanac for 


Noon at Greenwich, to 


any other Time under that Meridian j 






or to Noon under any 


other Meridian, 


















* 




U*iiy 


.■■f iati*>?Y ol' the Ji 


jn'sRtiht Ad'finri 


rm in lit 


fie* 










Tiro* 


























from 


/ tt 


/ a 


/ /J 


' *L 


' 9L 


f a 


t a 


/ A 


t it 


Sh p's 






Noon* 


3 3° 


3 3* 


3 14 


i 3* 


3 ?3 


3 4o 


3 4* 


3 44 


3 40 


Long* 






S , 


y // 


/ a 


t tt 


i tt 


/ // 


/ // 


1 it 


t it 


t tt 


p 






O o 


1 a 








u 








O ' 


3 O 












» a 1* 


. 1 


2 


2 


2 


2 


2 


O 2 


O 2 


O 2 


3 






I 9 14 


rf 


4 


4 


4 


4 


4 


O 4 


4 


J 


6 






I o 36 


$ 


5 


5 ; 


5 


5 


° 5i 


6 


6 


9 






43 


7 1 


7 


□ 7 


7 


7 


7 


7 


7 


o 8 


12 






1 


° Si 


9 


9 


9 


9 


9 


9 


9 


9 


*| 






I I 12 


1.-4 


11 


on 


tr 


ii 


it 


tt 


ji 


11 


- tS 






i *'*1 


O 12 


a i£ 


iz 


13 


*3 


13 


13 


13 


a 13 


21 




1 36 


14 


14 


14 


14 


15 


is 


15 


15 


15 


24 ! 






> i 48 


i'j 


16 


1-6 


16 


a 16 


rfi 


17 


17 


17 


27 






L* ° 


i;l 


18 


t3 


18 


18 


iS 


tSi 


19 


O iq 


^ 






% m 


19 


17 


O 2G 


20 


20 


20 


□ 20 


O 21 


21 


53 






* *4 


: 21 


21 


O 21 


22 


22 


21 


21 


O 22 


23 


36 




' 4 36 


□ %l 


23 


O 13 


23 


24 


14 


24 


O 24 


O 24 


39 






l 48 


,Q 24| 


25 


D Z5 ' 


25 


25 


26 


26 


O 2£ 


O 26 


4 1 






3 


26 


26| 


17 


27 


27 


27! 


28 


28 


iS 


*s 






3» 


. 18 


28 


19 


29 


29 


29 


30 


30 


30 


43 




3 3 S 


, 3° 


30 


30 ' 


31 


31 


31 


31 


31 


32 


5* 






I* 3*1 


32 


32 


31 


33 


33 


33 


34 


34 


54 






3 4* 


33 


34 


34 


34 


35 


35 


35 


35 


3 6 


57 






4 


3<; 


35 


a 36 


36 


^6 


37 


37 


37 


18 


60 






4 11 


: 37 


37 


37 


a 38 


38 


tfi 


39 


39 


40 


*3 






+ ni 


;*> 38} 


39 


39 


40 


40 


40 


41 


1 ° 4' 


41 


66 






*? 


40 


4! 


41 


4< 


42 


42 


43 


43 


43 


69 






448 


41 


a 42 


43 


43. 


44 


44 


44 


45 


° 45 


71 






5 © 


| ° 44, 


o 44 


45 


45 


45 


46 


46 


47 


47 


7 5 






5 1% 


°45l 


46 


46 


47 


47 


48 


48 


49 


49 


7* 






\ $1 t 


47 


48 


48 


49 


49 


49i 


50 


50 


51 


Be 






5 3 S 


49 


49 


50 


50 


51 


s r 


52 


3 52 


53 


84 






5 4% 


51 


S t 


52 


52 


5j 


53 


54 


O 54 


5 lt 


3? 






60 


54 


53 


Sll 


54 


54* 


<5 


*5t 


O $6 


j|{ 


qo 






6 11 


54 


55 


55 : 


36 


56 


57 


57 


O 5^ 


p 


93 






1 6 14' 


36 


57 


57 


58 


5§ 


59 


59 


I O 


1 


96 






6 36 


58 


58 


59 


59 


1 


1 ol 


1 1 


I 2 


1 2 


99 






6 4S 


i9 { 


1 


1 1 


1 1 


r 2 


t 2 


1 3 


* 3 


1 4 


101 






7 


1 1 


1 2 


1 2 


* 3 


1 4 


I 4 


( 5 


1 5 


t 6 


to* 

ioi 






7 11 


i 3 


1 4 


1 4 


1 5 


1 5 


1 6 


t 7 


1 7 


t 8 






7,*4 


Ik 


* 5 


r 6 


1 7 


1 7 


1 8 


1 8 


1 9 


[ tQ 


nr 






7.36 


1 7 


1 8 


1 8 


1 9 


1 10 


1 10 


t it 


I 11 


114 






7 48 


t S 


1 9 


1 to 


1 1 -■ 


1 ti 


1 ill 


1 11 


1 13 


1 'J 


117 






8 


1 10 


T It 


I TI 


r t2 


1 n 


1 n 


1 14 


' '5 


1 n; 


tzo 






\ 8 12 


1 12 


I 12 


t 13 


1 14 


1 14 


1 15 


1 if 


1 17 


I 17 


J*3 






3 14 


1 *3i 


I 14 


I t 5 


1 16 


1 ib 


1 17 


1 18 


i 18 


I 19 


126 






S 36 


1 I S 


1 16 : 


I 17 


1 17 


1 i3 


T 19 


t 20 


T 20 


I 2t 


"9 






8 48 


1 17 


1 18 


1 18 


1 19 


1 20 


I 21 


1 at 


£ 12 


I 23 


131 






9 :° 1 


1 19 


1 i*| 


I 20 


1 21 


1 21 


I 22| 


1 23 


I 24 


1 -5 


J 3S 






9 11 


tl k 


1 at 


I 21 


1 *3 


1 24 


I 24 


1 25 


I 26 


r 27 


138 






1 9 *4 


r 11 


1 13 


I 24 


I 15 


l 2 5 


I 26 


1 17 


I 28 


1 19 


141 






, 9 J* 


1 24 


1 15 


I 26 


1 26 


I ^7 


1 zS 


t 29 


1 3O 


1 3° 


144 






1 9 48 


1 26 


1 47 1 


I 27 


1 18 


I 19 


1 30 


1 3t . 


I 3I 


1 ,31 


H7 






i 10 


t 27f 


1 i? : 


I 20 


r |0 


r *r 


1 31 


1 32* 


1 !| 


t 34 


1^0 






JO 12' 

10 *4 


1 29 
1 31 


1 i<> 
1 3* 


1 31 

* 33 


t 32 

1 34 


1 33 
1 34 


1 3ii 
1 35 


1 *! 


1 35 
1 37 


[ 36 
.3* 


'5J 
t S 6 






IQ 36 


1 33 


1 34 


1 35 


* 35 


1 36 


I 37 


1 3* 


1 39 


f' 4O 


159 






10 48 


1 34l 


1 35 


1 36 


t 37 


1 38 


1 3^ 1 


I 40 


''4i 


rj 42 


162 
r68 






ji 


i 36 


1 37 


I 38 


1 39 


1 40 


1 4c 


t 41 


'43 


1*44 






it u; 


■■«■ 


1 39 


t 40 


1 41 


1 42 


1 4J , 


1 44 


!# 


* 45 






x i *4! 1 


t 4xS 


1 41 


t 4* 


« 43 


1 44 


I #4 


* 45 


t 47 


171 






11 16' 


il 4*£ 


1 42 


1 43 


1 44 


1 45 


1 46 


1 47 


1 48 


1 49 


174 






TI 4S 


-1 4* 


1$ 


1 45 


*P , 


1 47 


1 48 


1 49 


v° 


1 5' 


t?7 
t8o 






T2 O' 


< 45 


1 1 47 


14* I 


1 49 


1 50 


1*5* 


1 53 






1 T> 








*~%1 ';; 

















y % 













r 1* 


z 1. 












t 


|J Table XXIII, For reducing the Sun** Right Attention in Time, Wf 


jiven m the 


' 


| Nautical Almanac far Noon at Gr«enwicb 


, to ail) 


other Time under that Meridian f 




or to Noon under any other Meridian, 










Daily Virinition of I he Sun'i Ktfcbt AiV*oQod in Timi 




_ 




Titrc 


























from 






/ /^ 


/ a 


/ tr 


' "« 


f « 


t a 


t 


X /* 


Ship 1 * 






l' 4* 


3 50 


3 5 1 


\ <4 


3 *<J 


,'.'* 


4 


4 1 


4 4 


4 6 


Long, 






f // 


1 */ 


/ /* 


/ ft 


* ft 


t tt 


# tt 


/ tt 


* // 


■ 




o o 








O O ! 





| 





c 











O 




on 


a 


a 


a 


2 


1 


a 


a 


a a 


2 


a 


3 


'■ 


O 2 JL 


4 


4 


4 


4 


4 


4 


4 


4 


* 4 


4 


6 




o 36 

O 4S 


O 6 


« 


6 


O 6 


& 


6 


6 


i 


6 


O 6 


1 9 




O I 


3 


8 


8 


S 


s 


8 


ft 


S 


8 


12 




1 O 


O 9! 


t# 


10 


1 to 


to 


1 10 


to 


10 


to 


Q IO 


If 




J 11 


O If 


ti| 


i» 


ti 


11 


12 


12 


t« 


O 12 


ta 




I *4 


TJ 


13 


14 ; 


14 


14 


16 


14 


14 


O 14 


B 1 + 


it 




1 *S 

t 48 


15 


tj 


15 


t6 


16 


16 


16 


□ l6 


16 


f *4 




17 


17 


17 


iS 


ig 


18 


iS 


18 


□ i3 


tS 


*7 




% 


19 


« 19 


if 


t<# 


20 


ip 


i' 


10 


30 


arj 


10 




a Fi 


at 


tt 


ii 


□ at 


21 


Oil 


Zl 


O 22 


□ 22 


ai 


3 J 




a 24 


tj 


" 2 ? 


a 3 


O a3 


24 


*4 


24 


O 24 


24 


25 




a 36 


35 


« a$ 


a,7 


e 25 


16 


o a6 


16 


O 26 


26 


'■ 17 


39 




*4l 


27 


17 


3 *7 


28 


! O 23 


is 


it 


i3 


29 


4* 




1 3 8 


aSj 


29 


29 


19 


O 29| 


1 30 


30 


1 O 30 


3 of 


31 


3 




3 »* 


30 


3* 


1" 


31 


O 31 


^ 32 


32 


O 32 


3] 


33 




3 14 


32 


31 


033 


33 


33 


34 


34 


1 O 34 


35 


n 35 


St 




| 36 


34 


34I 


35 


15 


35 


36 


36 


O 36 


37 


37 


54 




3 4* 


36 


36 


V 


37 


37 


3 s 


38 


|g 


39 


39 


5 7 




4 '" 
4 I* 


]3 


1% 


n yi 


39 


a 39 


40 


4» 


40 


41 


1 41 


65 




40 


40 


041 


4* 


4t 


44 


41 


42 


*>43 


43 


63 




4 14 


4* 


□ 41 


43 


43 


43 


044 


44 


44 


045 


45. 


66 




4 1 G 


044 


044 


o44 


45 


045 


46 


46 


a 46 


47 


47 


69 




'4 4* 


46 


046 


46 


47 


47 


4& 


04? 


4S 


49 


49 


7* 




5 -, 


*47i 


48 


O 48 


49 


49 


50 


50 


D 5O 


St 


51 


p 




5 1* 


049 


50 


JO 


* 5» 


51 


51 


51 


O 52 


53 


SI 




5 M 


31 


jl 


51 


■> 53 


51 


° 5 f 


n 52 


54 


a 55 


55 


3t 




5 3 6 


51 


54 

5<5 


54 


55 


55 


56 


O 56 


56 


57 


57 


84 




5 4» 


55 


56 


*7 ¥ 


57 


5 3 


O 5 3 


58 


59 


59 


87 




<i 


57 


o 57I 


58 


sH 


*q 


O <v$ 


T O 


1 c| 


[ 1 


1 * 


90 




6 u 


59 


59 


1 


1 


1 1 


1 1 


I 1 


1 1 


i 3 


1 4 


■3 




6 24 


1 1 


1 t 


t 1 


1 a 


1 3 


■ 3 


1 4 


1 5 


1 5 


1 6 




6 36 


1 3 


i 3 


1 4 


i 4 


1 5 


t 5 


r 6 


t 7 


1 7 


1 8 


99 




6 48 


I 5 


1 5 


1 6 


1 6 


" 7 


T 7 


1 8 


1 f 


1 9 


t 10 


to* 




7 a 


< 6* 


J 7 


1 3 


t 3 


1 9 


t 9 


1 10 


i 11 


r it 


Y 11 


105 
■ 08 




7 11 


1 a 


t 9 


I JO 


1 10 


1 ti 


I it 


t 12 


1 '3 


1 13 


1 14 




7 H 


1 10 


i it 


1 ia 


1 ia 


1 '3 


1 13 


t 14 


1 15 


1 15 


I 16 


fit 




7 3 6 


t ta 


I 13 


1 13 


1 14 


1 15 


1 15 


t 16 


t 17 


/ 17 


t 18 


114 




7 46 


* '4 


1 15 


1 '5 


1 16 


1 17 


r 17 


1 i3 


1 19 


1 19 


I 20 


"7 




S 
8 11 


1 16 


1 17 


1 17 


1 18 


I 19 


1 19 


1 to 


1 11 


1 21 


t aa 


no 


1 is 


i 19 


r 19 


t 10 


1 21 


1 ai 


I 21 


1 23 


1 13 


1 14 


123 




3 14 


t !□ 


1 20* 


1 21 


1 11 


* *3 


1 ai 


t 14 


r *S 


1 *5 


1 26 


ti6 




3 36 


X IS 


I 2£ 


I a 3 


1 14 


1 25 


1 15 


t 26 


1 17 


1 27 


1 iS 


U9 




* 4^ 


1 14, ; 


i *4 


« *5 


t 26 


1 17 


t 27 


1 28 


1 19 


1 29 


1 30 


132 




9 


1 i S f 


1 26 


1 27 


1 18 


t a8f 


1 19 


I 3D 


1 3 1 


■ 3'l 


1 3* 


138 




9 " 


1 17 


i 28 


1 19 


1 30 


t 30 


* 31 


I 32 


1 33 


■ 34 


: 1 34 




9 14 


1 29 


1 30 


t jt 


1 31 


' I 1 


■ 3* 


1 34 


I 35 


1 36 


1 36 


*4< 




9 36 


1 31 


r 31 


1 33 


1 34 


' 34 


1 35 


1 36 


1 37 


1 38 


1 38 


144 




9 43 


I 13 


1 34 


I 35 


1 36 


" 3* 


r 37 


l 38 


I 39 


t 40 


1 4* 


'47 




JO 

to 12 


1 3$ 


1 36 


t 37 


- pi 


1 38 


■ 3"> 


1 40 


1 41 


1 4a 


1,4*1 


t*o 




k 37 


1 38 


i 39 


1 39 


1 40 


1 4* 


! 4* 


1 43 


1 44 


* 45 


151 




10 14 


1 39 


1 40 


I 4t 


1 it 


1 42 


' 43 


, 44 


t 45 


1 46 


< 47 


t S 6 




to 36 


1 41 


1 4 \ 


t 41 


* 43 


J 44 


1 45 


t 46 


1 47 


1 4* 


r 49 


'59 




fo 48 


1 43 . 


i43i 


1 44 


' 45 


rS 


1 47 


1 4 3 


1 49 


1 50 


i $t 


162 




tl 


1 444 


1 45 


1 46 


1 47 


! 48 , 


( 49 


1 50 


l $i 


1 5a 


* 53 


ttil 




ir ti 


1 46 


r 47 


■ 4* 


1 49 


» So 


1 5 r 


1 5 1 


1 53 


1 s i 


1 55 




ti 24 


1 48 


1 49 


1 50 


1 51 


r 51 


1 S3 


« 54 


1 55 


1 56 


1 57 


i?t 




m 36 


1 50 


I 5i 


i 51 


« 53 


i 54 


1 5S 


t 56 


■ 57 


i 58 


1 59 


»74 




It 48 


1 51 


< 53 


> 54 


» 55 


1 5 S 


1 57 


1 58 


1 59 


2 


a 1 


177 




1a 


1 54 


> 55 


1 S^ 


< 37 


r s 3 


1 59 


1 , 


1 1 


2 a 


1 * 3 


lSr> 



























t 


'75 


J 












Table XXIII* For reducing the Sun's Right Afcenuon in Tune, as given in the 


* Nautical Almanac for Noon at Greenwich, to any other Time under thai Meridian ; 


or to Noon under any other Meridian* 




! Daily Variation of the Sun't Right Afeeofioo fn Time* 


Tune 


























from 


41 


/ // 


/ // 


t ti 


/ // 


4'^' 


y it 


i it 


t it 


/ // 


4 2^ 


ihiiA 


Noon. 


4 IO 


4 11 


4 *4 


4 16 


4 2D 


4 J' 


4 14 


4 16 


L*n^ 


s , 


i it 


/ // 


/ /* 


/ a 


i It 


t It 


/ y/ 


/ it 


* ;/ 


y /* 


t it 





o o 














O 








O 








O Q 





O It 


2 


O £ 


t 


2 


2 


t 


O 2 


O 2 


l 


2 


t 


I 


r> 24 


4 


O 4 


4 


4 


O 4 


4 


° ft 


O 4 


4 


4 


O 4 


36 


D 6 


6 


&~ 


6 


&~ 


6 


D <>! 


7 


7 


7 


7 


9 


O 48 


s 


8 


8 


% 


9 


9 


9 


9 


9 


□ 9 


9 


I£ 


I 


10 


10 


io| 


11 


O tl 


11 


a 11 


ji 


n 


11 


if 


w 


I 11 


a 12 


n\ 


13 


13 


13 


*| 


13 


13 


13 


13 


rj 


1 *4 


14 


r S 


15 


15 


15 


15 


15 


15 


9 15 


16 


16 


21 


1 3* 


17 


r7 


17 


17 


17 


17 


17 


17 


18 


iS 


iS 


*4 j 


1 48 


19 


19 


19 


a 19 


19 


19 


ig{ 


O £0 


20 


la 


20 


*7 


2 O 


21 


ir 


O 2T 


21 


tl 


2T^ 


O 2t 


□ £2 


22 


22 


12 


30 


£ 12 


13 


23 


O 23 


23 


13 


O 24 


O £4 


14 


24 


24 


25 


33 


2 14 


25 


15 


D Z5 


25 


26 


O 26 


£6 


t6 


a 26 


3 27 


37 


3 6 


2 3& 


27 


27 


O 17 


Q lS 


28 


O 28 


tS 


28 


29 


a 19 


z$ 


39 


* 4$ 


19 


29 


O £9 


O JO 


30 


O 30 


30 


31 


31 


3' 


31 


42 


3 


c 31 


31 


3'i 


O 31 


32 


O 32 


r4 


33 


33 


33 

35 
38 


. ° 33i 


:i 


5 «* 


33 


33 


34 


34 


34 


, ° 34 


35 


35 


35 


[ 36 


3 *4 


1$ 


35 


36 


36 


jf 


37 


37 


37 


37 


38 


5' 


5 36 


37 


37* 


38 


38 


38 


39 


39 


« 39 


40 


40 


a 40 


54 


3 4* 


39 


40 


40 


40 


41 


41 


41 


a 41 


342 


4 £ 


41 


£ 


4 


41 


41 


4! 


a 41 


41 


41 


43 


44 


44 


O 44 


4^ 


4 i 1 


43 


44 


44 


44 


45 


45 


45^ 


46 


46 


O 47 


47 


63 


4 *4 


41 


Q 46 


46 


47 


47 


47 


40" 


! 48 


48 


O 49 


49 


66 


4 36 


48 


O 4S 


48 


..1 49 


49 


49 


50 


50 


51 


51 


JI 


69 


448 


50 


O JO 


50 


51 


51 


Q 52 


52 


Si 


53 


S] 


54 


7^ 


5 ° 


$£ 


S ! 


$i\ 


53 


S3 


54 


54 


SS 


55 




5* 


75 


5 ** 


54 


54 


° 55 


55 


n 5 £ 
O 50 


56 


56 


a 57 


57 


□ 58 


78 


5 *4 


56 


56 


57 


57 


5S 


sH 


59 


59 


t 


1 


Si 


5 3 s 


sS 


- 5 b 


59 


59 


I O 


1 


1 1 


1 1 


1 2 


1 2 


1 3 


84 


5 4S 


1 


1 


1 1 


1 1 


I 2 


1 2 


1 3 


1 3. 


1 4 


1 4 


1 5 


87 


6 -> 


1 i 


1 tj 


t 3 


' jj 


! 1 4 


1 4^ 


1 5 


1 a 


1 6 


1 61 


1 7 


90 


6 m 


1 4 


1 5 


1 i 


t 6 


I 6 


1 7 


' 7 


1 8 


r K 


1 9 


1 9 


93 


6 24 


1 6 


I 7 


1 7 


1 8 


1 8 


1 9 


1 9 


1 10 


1 to 


r ir 


T II 


96 


6 j6 


1 3 


1 9 


1 9 


1 10 


I 10 


1 n 


1 ni 


1 12 


< "3 


I *3 


' 14 


99 


6 4S 


1 10 


1 11 


1 11 


1 12 


i *3 


1 13 


1 14 


» H 


1 15 


1 '5 


i r6 


i :■:. 


7 


1 it 


1 13 


T T ft! 


1 14 


\ r l S 


1 15 


1 16 


1 i£ 


1 17 


1 18 


1 18 


to3 


7 12 


T 14 


1 lj 


I l6 


1 16 


I 17 


1 '7 


1 it 


1 19 


1 19 


1 to 


1 to 


7 H 


t tti 


t 17 


I |8 


1 iB 


I 19 


1 20 


1 20 


t 21 


1 21 


I £2 


1 23 


in 


7 1* 


1 19 


1 19 


I 20 


I 2G 


I 2t 


1 22 


r 22 


1 23 


1 24 


I 24 


* *5 


H4 


7 4* 


I 21 


1 tl 


I £2 


I 23 


* *3 


' *4 


1 hi 


I £5 


r 26 


I 26 


1 £7 


ti7 


8 


1 13 


1 23 


I 2-t 


j 21; 


1 25 


1 if 


I 2? 


I 27 


1 28 


I 29 


r to, 


I£0 


8 n 


1 15 


1 25 


r ih 


[ 27 


1 27 


1 t! 


I 29 


1 30 


1 3^ 


" 31 


1 3* 


"3 


8 14 


I £7 


1 %-]{ 


1 28 


r 29 


1 30 


1 30 


1 31 


1 3* 


* 3* 


1 33 


' 34 


126 


S 36 


I £9 


1 30 


1 30 


1 3 1 


1 31 


1 32 


* 33 


1 34 


1 35 


1 J J 


1 3 ! 


129 


3 43 


* 3' 


1 32 


1 3 S 


1 33 


r 34 


1 35 


1 35 


1 36 


1 37 


I 38 


1 3 S 


til 


9 


I 33 


1 34 


" 34i 


* 35 


1 36 


* 37 


« 3?i 


r 38 


1 39 


r 40 


i 4°i 


135 


9 M 


1 35 


1 36 


* 37 


1 37 


I 3S 


1 39 


I 4D 


1 40 


1 41 


1 41 


r 43 


Itft 


9 14 


1 37 


1 i* 


1 39 


1 39 


1 40 


1 41 


1 42 


r 43 


1 43 


1 44 


1 4S 


'4f 


9 3* 


1 39 


1 40 


i 41 


1 42 


1 42 


1 43 


1 44 


1 45 


r 46 


1 46 


1 47 


144 


9 4S 


1 41 


1 41 


* 43 


1 44 


* 4$ 


1 4S r 


1 46 


^47 


1 4S 


1 49 


I 49 


147 


10 


1 41 


T 44 


r 4: 


r 46 


1 4? 


' 47* 


1 4^ 


1 49 


I *p 


> 5 T 


t 52 


1^0 


10 12 


I 4^ 


t 46 


r 47 , 


i 4* 


1 49 


I 50 


' 5"4 


» 5' 


1 v~ 


r 53 


I 54 


153 


10 14 


I 47 


i 4 9 


1 49 


1 50 


' 5* 


I 52 


1 53 


t 54 


% 54 


1 55 


1 S 6 


^6 


10 36 


1 50 


1 50 


* 5' 


1 51 


< 53 


1 54 


* 55 


' 1 P 


1 57 


1 57 


x 58 


^ 59 


10 48 


1 5* 


i p\ 


1 53 


1 S f 


1 55 


1 56 


i 57 


■ 5* 


1 so 


2 


£ I 


162 


it 


f 54 


* 55 


1 m 


1 56 


' 57 


1 58 


* 59 


£ O 


2 1 


2 £ 


t 3 


165 


if it 


r 55 


1 57 


1 53 


1 59 


i 59 


2 


£ i 


£ t 


2 3 


* 4 


* 5 


.'.' 


11 14 


, 58 


■ 59 


2 


2 1 


2 2 


* 3 


* 3* 


* 4 


* 5 


2 £ 


1 7 


I7t 


tl 36 


t 1 t 1 


2 2 


2 3 


2 4 


* 5 1 * s 


£ 7 1 • » 


t 9 


2 10 


»74 


11 48 


1213 


2 4 


^ 5 


t 6 


»723 


£ 9 1 a 10 


2 11 


2 I£ 


177 


it 


£ 4 \ t 5 


£ 6- 


2 7 


2 ■ 


2 9 [ 2 10 


Mi | i 1: 213 


2 14 


180 



I- 



THE 



EXPLANATION anp USE 



OF THE 



TABLES, 



C « ] 



TABLE VIL 



Contains the right afoeofions in time, and the declination of fiity rf the prin- 
cipal fixed far*, for the beginning of the year 1780, with their aomtl varia- 
tions both io right afcenfion and declination. If the places of thcfe ftars are 
wanted for any time after the beginning of the year 1780, multiply the annual 
variation both in right afcenGon and declination by the number of years that 
have dapfed fince that time ; to the product add fuch part of the annual ▼aria- 
tion as is pafled of the current year, and the fum will be the variation from the 
beginning of 1 780 to the given. time. This variation muft always be added to the 
right afcenfion for 1780; but the variation in declination muft be added or fub- 
trafted, according as the fign -f- or — is found againft the annual variation in the 
laft column of the Table, to give the right afcenfion and declination for fucceeding 
years. But if the places of the ftars be wanted for any time before the beginning 
of the year 1780, the variation in right afcenfion muft be fubtrafted from the 
right afcenfion found in the Table, and the variation in declination muft be ap- 
plied with a contrary fign to that which is put againft it. 

TABLE VIII. 

Contains the corre&ion of the moon's apparent altitude for the joint effects of 
parallax and refraction. It is to be entered with the apparent altitude of the 
moon's center in the top column, and her horizontal parallax in the left-hand 
fide column, and dire&ly under the former, and oppofite to the latter, ftands 
the correction fought ; which is always to be added to the apparent altitude of 
the moon's center to obtain the true. 

TABLES. 

This Table contains certain logarithms which were contrived by the late Mr. 
Dunthorne to facilitate the computation of the efFe&s of parallax and refraction 
on the diftance of the moon from the fun or a fixed ftar. As fome confiderable 
improvements have been made in this mode of reducing the diftance, it was 
thought proper to extend this Table, as well as Table VIII. which conduces rffo 
to the fame purpofe, to every tenth fecond of the moon's horizontal parallax. 
The logarithms in this Table are the arithmetical complements of the differences 
between the logarithmic co-fines of the moon's true and apparent altitudes, in- 
creafed by 120, which number is uniformly the difference between the logarith- 
mic co-fine of the true and apparent altitudes of a fixed ftar, or any other celef- 
rial object which is not fenfibly affected by parallax ; that objeft being more than 
2c high. At altitudes lefs than 25 this uniformity ceafes, and the difference 
of the fines is lefs -than 120 by the numbers contained in Table XI. confe- 
quently the arithmetical complements in Table IX. muft be leflened by the 
numbers contained in that Table. Table IX. depends on the fame arguments, 
and the logarithms are taken out of it exa&ly in the fame manner as the numbers 
»re out of Table VIII. 

TABLE X. 

The numbers in this Table are to be fubtracted from the logarithms taken ont of 
Table IX. when the moon's diftance from the fun is obferved. The difference of the 
logarithmic co-fines of the true and apparent altitudes of the fun being lefs than 120 
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by thefe differences, to account of the fan's altitude being fenfibly affefied by 
parallax, as well as refratftion. 

TABLE Kit. 

This Table contains the moon's parallax in altitude to every minute of her ho' 
litontal parallax. It is to be entered with the moon's horizontal parallax at the 
top, and her altitude in the left-hand fide-column ; and under the former, and 
oppofite to the lattct, ftands the moon's parallax in altitude, to the neareft mi- 
nute. It is of ufe in reducing the apparent diftance of the fun and moon, or of 
the moon and a ftar to the true diftance, by Mr. Lyon's method, as given in the 
firft edition of the Requifite Tables, but is not ufed in the improvement of that 
method, given in this edition ; Table VIII. being ufed in its ftead* 

TABLE XIII. 

Is alfo ufeful in Mr. Lyoris method of reducing the apparent diftance of Celeftial 
objefts to the true. 

TABLE XtV. 

This Table is very ufeful for converting degrees and minutes of the equator 
into time, and the contrary. The method of ufing it is too obvious to need 
pointing out. 

TABLE-XV, 

This Table is analogous to the common tables of loglftical. logarithms ; but 
continued up to three degrees, or hours, which are here made the radius of the 
Table, inftead of one degree, or hour, as hath been ufual in other tables of this 
kind. By this means it is peculiarly adapted to the purpofe of finding the 
apparent time at Greenwich, by comparing the obferved diftance of the moon and 
fun, or erf the moon and a fixed ftar, when reduced to the true, with the fame 
diftances, pat down in the Nautical Almanac for every three hours, under the 
meridian of Greenwich. In taking the logarithms out of this Table, the degree, 
or hour, and the minutes to either, muft be looked for at the top of the page, 
and the feconds in the left-hand fide-column; under the former, and oppofite to 
the latter, ftands the logarithm fought. 

Thefe logarithms are alfo very ufeful in facilitating the computation of the 
effetts of parallax and refraftion upon thfe moon's diftance from the fun or a ftar, 
either by Mr. Lyon's method, or thefe two which were invented by the Rev. Dr. 
Majhtiyne, Aftronomer Royal, and Mr. Witcbell* F. R. S. and infertcd at the end 
of the Nautical Almanac for 1772 ; and alfo in every cafe where a proportion is to 
be worked, in which two or more of the terms are fexagefimals, and do not 
• exceed three degrees, or three hours. * ' 

TABLE XVI. 

Is intended to facilitate the folution of the problem for finding the latitude of a 
/hip at fea, having the latitude by account, two obferved altitudes of the fun, 
the time elapfed between the obfervations, meafured by a common watch, and 
the fun's declination. The folution of this very ufeful problem, on thefe princi- 
ples, was firft invented by Mr. Cornells DouweS) examiner, of the fea officers and 
pilots by the appointment of the right honourable College of Admiralty at Am- 

b fterdam, 
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ftcrdam, about the year 1740. They were forae time fioce tnnfmitted by him 
to the Lords Commifltoncrs of the Englifh Admiralty; and Mr. Dvmvcs was re- 
warded with 50I. by the Commiflioners of Longitude. It has fince been found 
that they may be ufefully applied in the folotion of other problems, for which 
purpofe the column, intitled log. rifing, has been extended to 9 hours. 

TABLE XVII. 

Is a Table of natural fines, which are wanted in computing the latitude of a 
(hip at fea by means of the preceding table : they will alfo be found ufeful oo 
feme other occafioos, u will be (hewn in the oourfe of the following rules and 
examplr*. 

TABLE XVIII. 

Contains the logarithms of natural numbers, from t to 10,000 ; and to five 
decimal places of figures, which 'is as far as they are generally wanted in the 
practice of navigation. The index muft be prefixed by the computer, and is al« 
ways left by unity than the number of figures in the natural number. 



TABLE XIX. 

The logarithmic fines, tangents, and fecants have been found abundantly ftfr 
dent for the general purpofes of navigation, when printed to five places of 
figures, befides the index : accordingly the tangents and fecants are exhibited 
to no greater length in this Table. But it was thought expedient to print the 
fines to fix places of figures, befides the index, for the convenience of luch gen- 
tlemen as chufe to ufe that improvement of Mr. Dtmtborm's method of reducing 
the apparent diftance of the fun and moon, which is inferred in Problem X. of this 
book, becaufe the reduced diftance cannot be had true to the neareft fecond by thtt 
method with fewer. Moreover, in order tq facilitate the taking out of the fines 
to (ingle feconds, the differences of thofe fines to 100" are printed in two fmall co- 
lumns adjoining to them, and denominated Diff. 100", and D. fo that by mul- 
tiplying this difference by the number of odd feconds, cutting off the two right 
hand figures of the product, and adding the remaining ones to the right hand 
figures of the fines .of the even minute, or fubtrafting them from the co-fines of 
the even minute, will give the logarithmic fine, or co-fine, for the degrees, air 
outes, and feconds propofed. 



Example I. 

Suppofe it were required to find the 
fine of 24° iff 48". 

The diff. to 100" is — 467 
Multiply by — 48 

3736 
1868 



Add — 224,16 
Log.fineof24° i& — 9» 6l 3 82 5 

tog. fine of 24 16' 48" 9,614049 



Example H* 

Find the Log. co-fine of 74* iff 34^ 

The diff. to ioo // is — 748 

Multiply by *~ 94 




Submit — — 254,32 
Log. co-fine of 74 iff - 9,433226 

Log.co-fineof 74° 16' 34" 9,43*97* 



Oft 



t «■} 

On the contrary, if the degrees, minutes, and feconds be wanted to a given 
logarithmic fine, or co-fine. 

Look for that fine which is next lefs, or the co-fine which is next greater 
than the given one ; againft which ftand the degrees and minutes. Take the 
difference between the fine or co-fine, thus found, and the gi? en one ; add two 
cyphers to it, divide this number by the difference to 100", and the quotient 
'will be the feconds to be annexed to the degrees and minutes found before. 



Example L 

Find the degrees, minutes, and fe- 
conds corresponding to the log. fine 
9,614049. 

Given fine is — 9,614049 

Sine next lefs (24 1 6^ — 9,613825 



The difference is — 224 

Two cyphers being added, makes 
22400 ; and if this be divided by 467, 
the diff. to ioo", the quotient will be 
48", to be annexed to 24* i6 / : the an- 
fwer is therefore 24 if 48". 



Example II. 

Find the degrees, minutes, and fe- 
conds anfwering to the log. co-fine 
9,432968. 

Given co-fine is — 9,43296$ 
Co-f. next greater (74 16 / ) 9,433226 



The difference is 258 

Two cyphers being added, makes 
25800; and this being divided by 748, 
the diff. to 1 00", the quotient will be 
34", to be annexed to 74 16': th* 
anfwer is therefore 74 16' 34". 

But that this additional place of figures may no ways embarrafs thofe who 
want five places only, the fixth place is feparatcd from the others by appoint ; by 
Which means the five firft places, after the index, are taken out as readily as if the 
fi*th place was not there : with this caution however, that when the faid fixth 
figare exceeds 5 j the preceding figure, or laA of the other five, muft be incrcafed 
by unity. 

TABLE XX. 

Art tX*& Itomhigt of the geographical fituation of places is of the utmoft im- 
portance, efpedaHy to fea-foring perfons : it has therefore been thought proper 
to add a Table of thofe places, of which the fituations are fnppofed to be known 
With tolerable autftntfs - r either from aftrononrical obfervations made there, or 
from good geographical forveys. 

In this Table all the places are inferted that are contained in a paper, lately 
compiled with .great care and judgment by Alexander DatrympU> Efq. F. R. S. 
for the ufe of the commanders and officers of the (hips employed in the honoura- 
ble Eaft India Company's fervice ; as alfo thofe inferted by the Rev. Dr. Maf* 
J*/jw, F. H. ». and Afhonomer Royal, in his Britifti Mariner's Guide to the Dif- 
covcry of the Longitude, pubfifhed in 1763; thofe in the fmall, but accurate 
geographical Table prefixed to the late Profcflbr Mayer's folar and lunar Tables ; 
the principal of thofe in the Chtmoifance des Temps for 1781 ; and alfo of thofe 
which have been determined from the obfervations in the courfe of captain Cook 9 * 
lata voyage towards the fouth, and published by order of the Commiffioners of 
Longitude. Bdides thefe, the fituations of a great number of places have been 
fele&ed from the Philofophical Tsanfa&ions of the Royal Society of London, 
the Memoirs of the Royal Academy of Sciences at Paris, the accounts of the voy- 
ages lately made by order of the king of France by M. M. Cba+et, FUurieu y and 
Verdun, and fome few others, which have been determined from obfervations that 
are not in print. 
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The Table is divided into feven columns ; the firft contains the names of the 
fevcral places, digefted in an alphabetical order ; the fecond, the part of the 
world i the thud, the country, cooft, or fca, which they are in ; the fourth, the 
latitude ; the filth and fixth, the longitude, in degrees and in time, reckoned from 
the meridian of Greenwich ; and in the feventh are put down the times of high- 
water on ihe days of the full and change of the moon! at thofe places where it has 
been obferved. 

This Table being intended chiefly for the ufe of the practical navigator, and 
given only as the belt that can at prefent be made out with any r.eafooable cer- 
tainty, it u as not thought neceflary to particularize the obfervations from whence 
the fituations are derived : much the greater number of thofe, for whofe ule it is in- 
tended, would receive no fatisfaftion from a detail of this nature ; and thofe who 
are more curious in thefe matters will confult the original authors, enumerated 
above, and from whence they have been collected, and where, in general, thefc 
tircumftances may be found. 

TABLE XXI. 

As the moon partes the meridian of any place later every day than (he did the 
day before by a number of minutes, which is equal to the difference between the 
daily variation of the moon's right afcenfion, in time, and that of the fun ; it is 
obvious that the moon will pafs the meridian of fuch places as are to the weft- 
ward of Greenwich later, and the meridians of fuch places as are to the eaftward 
of Greenwich fooner, than (he pafTes the meridian of Greenwich by a number of 
minutes, which are to the number of minutes in the above mentioned difference, 
as the diftance of that meridian from the meridian of Greenwich is to 360 . And 
becaufe it is frequently of ufe, at fea, to know the time of the moon's paflage 
over the meridian, generally called her fouthing ; the number of minutes by 
which me pafTes the meridian of any place, before or after the time at which ihe 
pafTes the meridian of Greenwich, is infert^d in this Table. The Table is to be 
entered in the top column with the daily variation of the moon's patting the me- 
ridian, and in the left hand fide-column with the longitude of the (hip pr place ; 
directly under the former, andoppofite to the latter, (land a number of minutes, 
which being added to the time of the moon's paflage over the meridian of Green- 
wich, if the lopgi tude be weft ; or fubtrafted from it, if the longitude be caft, 
will give the lime of its paflage over the meridian of the given place. 

Note, The daily variation of the moon's paffing the meridian is Found by 
taking the difference between the time of the moon's paflage over the meridian of 
Greenwich, on the propofed day and the day following, if the (hip or place is in 
weft longitude ; or between the time of her paflage on the propofed d?y, *nd that 
preceding v, if the fhip or place is in eaft longitude, 

TABLE XXII. 

This Table is ufeful in finding the moon's declination at a given place and time 
from her declination given in the Nautical Almanac for noon and midnight at 
Greenwich. The manner of ufing it is thefame as that of Table IV. except that 
is to be entered with the variation of the moon's declination in twelve hours ioftcad 
of the day of the mouth ; and therefore requires no farther explanation. 
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TABLE XXIII. 

This Table will be found very ufeful in finding the fun's right afcenfion for 
any given time, either before or after noon, under, the meridian of Greenwich, 
from the right afcenfions of the fun, given on p. II. of the Nautical Almanac foe 
noon at that place ; and alfo in finding the fun's right afcenfion at noon under any 
other meridian. It will alfo greatly facilitate the finding the fame thing for 
any time under any given meridian, by combining the two former Problems toge- 
ther. The Table muft be entered at the top with the daily variation of the fun's 
right afcenfion, and in the left hand column with the given time from noon, or 
with the (hip's longitude in the right hand column ; and direftly under the for- 
mer, and oppofite to the latter, Hand a number of minutes and feconds to be 
added to the fun's right afcenfion for noon at Greenwich, if the time be after 
poon, or the longitude of the (hip be weft; but to be fubtra&ed from it if the, 
time be before noon, or if the longitude of the (hip be eaft. 

j 

Example I. 

What is the fun's right afcenfion at noon, in longitude 124° eaft on May 24th 
r;8o* 

May 24th fun's right afcenfion at Greenwich — 4* 7' 7" 

J24 E. long, under daily diff. 4' 2" in Tab. XXIII. gives fub. 1 23 

Sun's right afcenfion at noon in long. 1 24° eaft — 4544 

Example II. 

What is the fun's .riglu afcenfion on July 21ft 1780, at 9 11 42' P. M. at 
Greenwich ? 

Sun's right afcenfion for noon at Greenwich — — 8* 5' 18" 
9 b 42' P. M. and daily var. 3 ' 59" give in Tab. XXIII. add 1 37 

Sun's right afcenfion *t 9' 42' P.M. . — • 8 7 55 

EUUFU III. 
What was the fun's right afcenfion at 6 h 48 / A. M. on Jan. 16th 1780, in lon- 
gitude 680 weft I 

fr 48 ' A. M. is s h * *' beforc DOOn ' . // 

Sun's right afcenfion at noon at Greenwich — — 19* 5*' * l 

Long. 68° W. and daily diff. 4' 1 7" give in Tab. XXIII. add 49 

5M2 7 before noon, and daily diff. 4'. 15" give - fubt. S 6 

Sun's right afcenfion at the given time and place — — 19 52 14 
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The Use and Exemplification of the 

Tables. 



PROBLEM L 

fTT^ O find the latitude of a fliip from the obfcrred Meridional altitude flt 
the fun'i upper or lower limb. 



1 



JL U L E. 



Correft the obferved attitude of the fan's limb for its femi-diameter (NftfAfed 
Ahnanic, p. III.) the refraftion (Tabid.) the dip of the horizon (Table It) and, if 
you pleafe, the parallax in Altitude (Table HI.) which will give the true meri- 
dional altitude of its center. Take the true altitude from 90* o', and it will 
leave the true diftance of the fun's center from the zenith ; whtth is north if the 
zenith was to the north of the fun, or fouth if it was the contrary. Take the 
fun's declination out of the Nautical Almanac (p. II.) noting whether it be north 
or fouth. 

Then, if the xenithdiftance and declination are both north, or both fouth, add 
them together ; but if one be north and the other fouth, fubtraft the Ids from 
the greater, and the fum or difference will be the latitude ; of the fiUie ffiBfti* 
with the greater. 

Example. 

July 24th 1780, longitude 54 weft, the meridional altitude of the fun's 
lower limb was obferved to be 59° 16', the zenith being north of the fan, and 
the height of the obferver's eye 24 feet abore the forface of the fea : phat was 
the latitude? 

Altitude of the fun's lower limb — — — $$* 16' <f 

Refraaion from Table I. fubtraft — 34 

Dip of the horizon from Table II. fubt. — — 4 40 

Parallax in altitude, Table III. — add — — 4 

The fun's femi-diameter (p. III. Nautical Almanac) add ij 48 

True altitude of the fan's center •» 



59 
90 


26 




38 



— 30 

— 19 


33 
41 


22 N. 
50 N. 



True zenith-diftance ■ __ 

The fun's declin. .(p. II. Nautical Almanac) 

Latitude of the (hin — — — — 50 15 12 N. 

Scholium* 



Scholium. 

It has been ufufl to divide the rule for this problem into different cafes j but 
the nec^&ty for fuch divifion arofe wholly from aflqming, improperly, the zenith 
of the place & the fixed point, inftead of the fun. 

Prob l s m II. 

To find the latitude of a (hip from the obferrcd meridional altitude of a fixed 
(tar. 

R0LB. 

Con-eft the obferrcd altitude of the ftar for refraftfcm (Table I.) and the dtp 
of the horizon (Table II.) which will give the true altitude. Take the true at- 
titude from 90° o', and it will leave the true diftance from the zenith, which k 
north or fouth according as the zenith is to the north or fouth of the ftar at the 
time of obfervadon. Take the liar's declination out of Table VII. noting whe- 
ther it be north or fouth. 

Then, if the zenith diftance and declination be both north, or both fouth, 
add them together ; btft if one be north and the other fouth, fubtraft the left 
from the greater, and the fum or difference will be the altitude ; of the fame 
name with the greater. 

E X A U F L K. 

March 29, 1780, the meridional altitude of Procyon was obferred 77* 27!', 
the zenith being fouth of the ftar, and the height of the obferver's eye 22 feet 
above the furface of the fea ; what was the latitude i 

Meridional altitude of Procvon — — 
Refaction from Table I. (ubtraft — •- 
Dip of the horizon (Table II.) fubtraft — 

True altitude of Procyon «— — 



"*— 


4. 


28 


.-— 


77 

9° 


22 



34 



— • • 


12 
• 5 


11 


26 s: 

39 n. 



True zenith diftance of Procyon -r- 

JDeclination of Procyon — *- 

Latitude of the (hip — — **■* 6 5° 47 S. % 

PROBLEM E 

To find the latitude of a (hip at fea from the obfenred meridional altitude of 
the moon's upper or lower limb. 

Rut. 

Correal the obferved altitude of the moon's limb for its femi-diameter at the 
time of her fouthing (Nautical Almanac, p. VII.) the dip of the horbpo (Ta- 
ble II.) the correction of its altitude (Table VIII.) and, if you pleafe, the augmen- 
tatiou of its femir diameter (Table IV.) which will give the true meridional aid- 
tude of its center. Take the true altitude from 90 9 </, and it will leave the 
true diftance from the zenith, which is north or foath according as the zenith is 

north 



oorth or fouth of the moon. Take the moon's declination out of the Nautical 
Almanac (p. VI.) by the help of Table XXII. and note whether it be north or fouth. 
Then, if the zenith-diftance and declination are both north, or both fouth, add 
them together ; but if one be north and the other fouth, fubtraft the lefs from the 
greater, and the fum or difference is the latitude j of the fame name with the 
greater. 

Example. 

Auguft loth 1780, the meridional altitude of the mooo's upper limb was ob- 
served to be 67° 42$', the zenith being north of the moon, and the height of the 
obfenrer's eye 23 feet above the furface of the fea ; what was the latitude i 

On the given day, the moon pafled the meridian at 16* 10'; that is, at 4* 10' 
after midnight ; at which time the moon's horizontal parallax was 55' 18" ; the 
correction of her altitude, by Table VIII. 20' 56"; and her declination 
!*• 14' N. 

Meridional altitude of the moon's upper limb — 
Refraction from Table I. fubtraft — — 

Dip of the horizon from Table II. fubtraft — 

Semi-diameter from p. VII. Nautical Almanac, fubtraft 
Augmentation of the femi-diameter (Table IV.) fubtraft 



Correction from Table VIII. add — 

True meridional altitude of the mood's center — 



6 7 « 


4*' 


30" 




4 


34 




»S 


4 


67 


22 


14 




20 


56 


67 


43 


10 


90 








22 


16 


50 tf. 


12 


»4 


N. 


34 


30 


50 N. 



True zenith diftance — — — 

The moon's declination — — — 

Latitude of the (hip — — — 



Scholium. 

If the meridional altitude of a circum-polar (tar be obferved when it is below 
the pole, or the meridional altitude of the fun, at midnight, in any place where 
it docs not fet : then, if to fuch altitude, corrected as above, there be added the 
(tar or fun's polar-diftance ; that is, the complement of its declination, the fum 
will be the latitude of the place ; of the fame name with the declination. 

PROBLEM IV. 

To find the latitude of a (hip at fea, having the latitude by account, two ob- 
ferved altitudes of the fun, the time elapfed between the observations, meafurti 
by a common watch, and the fun's declination. 

RuLBr 

To the log. fecant of the latitude by account, add the log. fecsrnt of the futfs 
declination : their fum, rejefting 20 from the index, is the log. ratio. 

From thd natural fine of the greater altitude, taken out of Table XVII, ftk 
traft the natural fine of the leaft altitude : find the logarithm of the remainder, 
and write it under the log. nrtio. 

With 



[ V 1 

With half the elapjid time enter Table XVI. and, from the column of half 
elapfed time, take out the logarithm anfwering to it, which is alfo to be fet down 
under the log. ratio. 

Add thefe three logarithms together, and look for their fum in Tsble XVI. in 
the column of middle time ; and, having found the logarithm neareft to it, take 
out the time correfponding, put it under half the elapfed time, and fubtraft the 
lefs from the greater : their difference will be the time from noon when the greater 
altitude was taken. 

With this time enter the Table again, and, from the column of kg. rifing, take 
out the logarithm correfponding to it : from this logarithm fubtraft the log. ratio, 
and the remainder will be the logarithm of a natural number, which being found 
in Table XVIII. and added to the natural fine of the greater altitude, will give - 
the natural fine of the meridional altitude of the fun. 

From the meridional altitude of the fun the latitude of the (hip is to be found by 
the latter part of Problem I. 

Scholium. 

If the latitude found by the preceding rule differ confiderably from the latitude 
by account, the operation muft be repeated, ufing the. latitude laft found, in- 
stead of the latitude by account, until the refult gives a latitude which agrees 
nearly with the latitude ufed in the computation. 

Example I. 

July 20th 1779, being at fea, in latitude 39 28' N. by account, at n h 30' 15" 
by my watch, the altitude of the fun's lower limb was obferved to be 68° 18 J' ; 
and at I2 h 26' 28", it was 70 58', the height of my eye above the furfiace of 
the fea being 2 1 feet : what was the true latitude of the (hip ? 

Alt. fun's L. L. iftobf. 68 
Dip of the horizon fubt. 
Refraction, fubtraft — 
Sun's femi-diamctcr, add 



18 45 - 


-Alt. fun's L.L. ti obf. 


- 70 58 


4 22 




4 22 


23 




'9 


15 48 




15 48 



True altitude fiid'i center * 68 29 48 7197 

Time by Alt. fun's Natural 

watch. center. fine. — Lat. by ace. - 39 28' fecant - 6.11239 

n°30 / I5 7 ' - 68° 30' - 93042 — Sun's declin. - 20. 41 fecant - -0:02893 

12 26 28 -71 9 -94637 — Log. ratio — — 0.14132 

o 56 13 clapf. time* 1592 — ' — Logarithm — - — 3.20194 

o 28 6J — — Logarithm of half *the elapfed time' — — 091154 

o 20 36$ — Logarithm of the middle time — — 4.25480 

V"'' . «— ^ — i 

o 7 30 Time from noon^ » Log. rifing r-* , 1.72869 

Log. ratio ~ ' — 6.14132 

Natural number — — ■■ ■ ■ 3? - 1.58737 

« Natural 
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Natural number — — 39 — **5 8 737 

Natural fine of greater altitude — 94637 — — 

9d° (/ 

Natural fine of merid. altitude — 94676 71 13 

Meridional zenith diftance — . 18 47 

The fun's declination — — 20 4 1 



Latitude of the fhip — — 39 28 North. 



E x A m p l e II. 

Nor. 21ft 1779, betog at fea, in latitude 50 40' N. by account, and longitude 
48° Weft, at io h 1 7' 30'' by watch, the altitude of the fun's lower limb was ob- 
ferved to be 17°, 4}', and at n h 17' 30" it was 19 3 if', the height of theob- 
fcrver's eye above the furface of the fea being 2 1 feet : what was the latitude of 
the (hip? 

Alt. of fun's L. L. at ift ob. 17° 4' 15" Alt. of fun's L. L. at 2d ob. 19K 31' 45" 
Dip of the horizon, fub. 4 22 4 22 

Refraftion, fub. — 3 4 2 39. 

Semi-diameter, add — 16 15 16 15 



True alt. fun's cent. 17 13 4 


19 40 59 


Time by Alt. fun's Natural 




watch. center. fine. Lat. by ace. 50° 40' fcc. 


19803 


io°i7 / 3o" • 17 9 13 - 29599 Sun'sdeclin. 20 fee. 


0.02701 


11 17 30 - 19 41 - 33682 Log. ratio 


0.22504 


100 elapf. time. 4083 - - Logarithm 


3.61098 


030 half elapfed time — • Logarithm • 


1 0.88430 


1 50 middle time ■ ■ « 


4.72032 



o 30 50 time from noon — — — - Log. rifing — 2.95599 

Log. ratio ~- 0.22504 

Nat. number — 538 — *— »- *-• 2.73095 

Nat. fine gr. alt. — 33682 
Nat. fine mer. alt. - 34220 

Meridional zenith diftance 
The fun's declination - 

Latitude of the (hip — 49 59 N. . 

As the latitude refulting from this computation differs 41 miles from that bf 
account, the operation muft be repeated, ufing the feft found latitude inftead w 
that by account* 

Lad 



90° 

20 


0' 

I 


69 

20 


59 




F 19 I 

Laft found latirade 49* 59' fee. 
Sun's declination 20 o fee. 



Dlff. N. fines 4083 
Half elapfed time o h 30' o" 
100 



Time from noon 



o 30 o 



Natural number — 517 
Natural fine gr. altitude 33682 
Nat. fine men altitude 34 199 



Log. ratio 
Logarithm - 
Logarithm 

Middle time - 

Log. rifing - 
Log. .ratio 

Logarithm - 

- 90 o 

20 p 



0.19178 
002701 

0.21879 
3.61098 
0.88430 

4-7I407 

293223 
0.21870 

2.71344 



70 o zenith di(h 
20 o fun's declin* 

50 o latitude N. 

The latitude laft found differing only one minute from that ufed in the opera- 
tion may be relied on as the true latitude. 

In th$ two preceding examples it has been fuppofed that both altitudes were 
taken at the fame place ; but as that can feldom happen at fea ; it is necetfary to 
(hew how to correft one of the altitudes fo as to make it what it would have 
been if obferved at the fame place where the other was * and this may readily 
be done as follows : 

Let the bearing of the fun be obferved by the compafs at the inftant of the 
firft obfervation : take the number of points between it and the (hip's courfe,' cor- 
rected for lee- way, if (he makes any ; with whiclf, if lefs than eight, or with 
what it wants of 16 points, if more than eight, and the diftance run between 
the obfervations, enter the Traverfe Table, and take out the difference of latitude 
correfponding to them. Add this difference of latitude 10 the firft altitude, if the 
number of points between the fun's bearing and (hip's courfe were lefs than 
eight ; but fubtraft it from the firft altitude, if the number of points were more 
th;m eight, and it will be reduced to what it would have been if obferved at the 
fame place where the fecond wias. 

Note, The refult of the operation will be the latitude of the (hip at the time 
when the fecond altitude was taken, and muft be reduced to noon by means of 
the log. 

E X A M P L E IU. 



9 h 55 



November 19th 1779, latitude by account 47 34/ N. longitude 30 E„ at 
30" by watch, the altitude of the fun's lower limb was obferved to be 
1 7° 24', and the bearing of its center by compafs, S. b. E $ E. and at 
12 54' 10" the obferved altitude of its lower limb was 2i*45§ ; , the height of 
the obferver's eye being 20 feet. The (hip's courfe, by compafs, was E. £ S. 
at the rate of feven knots, and (he made no lee-way : what was the true lati- 
tude of the (hip at the time of the latter obfervation i 



ca 



$hip'« 



Ship's courfe E. | S, •«- 7 J points 
Sun's bearing S. b. E. J E. ij points 

Aogle between — 6J points, diftance ran 21 miles< 

Difference latitude (add) — 7' o" 
Alt. fun's low. limb, lft obf. 17 24 o 



Firft altitude reduced - 17 
Pip of the horizon, fuj)t. 
Refra&ion, fub. -r- 
Sun's femi-diam. add ■ 


31 Alt. fun's lower limb, 2d obf. 
4 x6 — — 

16 15 — 


a*" 45* 3°" 
4 16 

2 22 
16 15 


True alt. fun's center — 1 7 


39 59 

Lat. 

Sun': 




« 55 7 


by ace. 47* 34' fee ■ - 
5 decl. 19 30 fee 


Time by Alt. fun's Natural 
watch, center. fine. 
•91155' 30" i 7 <> 40' 30348 


Cr.17087 
0x2565 


12 54 10 21 55 373 26 





Log. ratio — 
Logarithm — - 
Logarithin ■. 
Logarithm — — • 

Log. rifing — 
Log. ratio — 


0.19652 


% 58 40 elapf. time 6978 
*i 29 20 half elapf. time 
O 33 10 middle time 


- 3-»4373 
042022 
446047 


56 10 time from noon 


3-47539 
019452 


Natural number 

Natural fine of greater alt. 

Natural fine of mer. alt. 


1901 

37326 

— 9° 9 

39227 = 23 <5 


1*1**7 


Meridional zen. did. - 66 54 
Sun's declination - - 19 30 




Latitude of the (hip - 47 24 





E X A M P L E IV. 

Oftober 28th 1766, latitude by account, at the time of the latter altitude 
47? 50' N. at 11 1 ? 28' 20", A. M. by watch, the altitude of the fun*s lower 
limb was obferved 28 18', and tbe azimuth pf hi? center by compafs, S. b. W. 
At 2 h 58' 20'' by watch, the altitude of his lower limb was found 16 40' ^ the 
•height of the obferver*s eye being 20 feet ; moreover the (hip's courfe was N. E. 
with her larboard- tacks on board, at the i ate of fix knots, and (he made half a 
point lee- way 1 what was the latitude of the (hip whep the latter altitude was 
taken ? ' .... • . -• 

Ship's cq. N. E. with \ a point lee-way on the larboard-tack makes N. E. \ E. 
^hich is twelve points and a half from S. b. W. the fun's bearing at the firft ob- 
servation; which being taken from 16 points, becaufe it is above eight, Ieatc(| 

. * .?f P*Mi 
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3I points. This, as a courfe, with 21 miles, the drftapce run between theob- 
fervations, gives diff. of lat. fub. o° 1 6' o" 
Alt. fun's low. limb at lftobf. 28 18 o 



Firft altitude reduced — 
Dip of the horizon, fub. 
Refrattion, fub. 
Semi-diameter, add 



28 2 o Alt. fun's 1. limb, ad obf. i6 # 40' o" 



4 16 

1 46 

16 10 



True alt. of the center - - 28 12 8 — — 



Time by Alt. fun's Natural 
watch, center. fine. 

II* 2* 2CT V 28 12' 

14 58 20 16 49 
3 30 o elapf time 



47255. 
28931 



1450 half elapfed time 

x 14 o middle time — 



Lat. by ace. 47° 5c/ fee. - 

Sun's decl. 13 17 fee. - 

Log. ratio — 



Logarithm 

Logarithm 
Logarithm 



031 o time from noon 



Natural number 

Natural fine of greater altitude 

Natural line merid. altitude 



Log. riling 
Log. ratio 



597 

47255 

90 6' 

47852 = 2$ 35 



The fun's meridional zen. diftance 
The fun's declination 

The lat. of the (hip 



61 25 
J 3 17 

48 8 N. 



4 16 

*3 * 

16 10 

16 48 46 

0.17309 

0.01178 

- 0.18487 

4.26302 

°-35430 
4.80219 
■ ■ *> ». 
2.96067 
0.18487 

2.77583 



Remark I. The operation is the lame whether the furt hath north or fouth 
declination ; and alio whether the (hip be in north or fouth latitude. 

Remark II. When the fun hath no declination, the fecant of the latitude will 
be the log. ratio. 

Remark III. The obfervations muft always be taken between nine o'clock in 
the morning and three in the afternoon ; and the nearer the greater altitude is 
to noon, the better. 

Remark IV. If both obfervations are in the forenoon, the interval muft not 
be much lefs than half the diftance of the firft obfervation from noon. 

Remark V. If both obfervations are in the afternoon, the interval between 
them muft not be much lefs than the diftance of the firft obfervation from noon. 

Remark VI. If one obfervation be in the forenoon, qnd the other in the after- 
noon, the interval muft not exceed four hours and an half. 

Remark VII. The above limitations are founded on a fuppofition that the fun's 
meridional zenith di^ance is not lefs than the latitude ot the place; but if the 
latitude of the place (hould be double the fun's meridional zenith diftance, the 
firft of two altitudes taken in the forenoon muft not be before half paft nine, nor 
\ he fecond before three quarters paft ten. The firft of two taken in the after- 
pqop, muft nqt be later than a quarter paft one, nor the fecond After half paft two. 
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If one be taken in the morning and the other in the afterndon ; that in the morn* 
ing muft not be taken before half paft nine o'clock, and the interval between 
them muft not exceed 3 } hours. 

Remark VIII. If the latitude of the place be three times the fun's meridional 
zenith diftance, the firft of two obfervations taken in the forenoon muft not be 
before ten o'clock, nor the fecond before eleven. The firft of two taken in the 
afternoon muft not be later than one o'clock, nor the fecond after two. If one 
obfervation be taken in the forenoon, and the other in the afternoon ; that in 
the morning muft not be before ten, and the interval between them muft not ex- 
ceed 3 boors. 

Remark IX. If the latitude be five times the fun's meridional zenith diftance, 
the firft of two obfervations taken in the forenoon muft not be before half paft 
ten o'clock, nor the fecond before a quarter after eleven. The firft of two taken 
in the afternoon muft not be later than three quarters paft twelve, nor the fecond 
later than half paft one o'clock. If one be taken in the forenoon, and the other 
in the afternoon ; the morning one muft not be before half paft ten, and the in- 
terval between them muft not exceed two hours and a quarter. 

Remark X. If the latitude be twelve times the fun's meridional zenith diftance, 
the firft of two obfervations taken in the forenoon muft not be before eleven o'clock, 
nor the latter before half paft eleven. The firft of two taken in the afternoon 
muft not be after half paft twelve, nor the latter after one o'clock. If one be in 
ihe forenoon, and the other in the afternoon, the morning one muft not be be- 
fore eleven o'clock, and the interval between them not more than an hour and 
an half. 

If the preceding remarks be attended to, the latitude found by the calcula- 
tion will be, at leaft, five times nearer the truth than the latitude by account ; 
that is, the error in the computed latitude will not be above a fourth part of the 
difference between them : apd hence a judgment may be formed whether it will 
be neceilary to repeat the computation with the latitude laft found or not. 

PROBLEM V. 

The apparent time, the fhip's latitude and longitude; and the fun's declination 
being given, to find its altitude. 

Rule. 

If the fun's declination, and the co-latitude of the (hip be both north or both 
(buth, take their fum * ; but if one be north and the other fouth, take their dif- 
ference for the fun's meridional altitude. 

With the apparent time from noon enter Table XVI. and take the logarithm 
correfponding to it out of the column of log. fifing ; to which add the co-fine 
of the latitude, and the co-fine of the fun's declination ; their fum, rejecting 
20 from the index, will be the logarithm of a natural number, which being 
fubtra&ed from the natural fine of the meridional altitude, will give the natural 
fine of the fun's altitude at the given time. 

Example I. 

What is the true altitude of the fun's center in latitude 49° 57' N. on July 
55th 1780, at 6 h 56' 20" in the morning ? 

• If ihii fum exceed $o° take h from 180 , and nfc the natural Que of the remainder. 

Apj* 
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12° O' Q / 



Apparent time — 6 56 20 A.M. 



Time from noon 
Co-latitude — 
Sun's declin. — 



Merid. altit. — 59 37 - 
True alt. futfs cent. 23 49 - 



- 5 


3 40 


4 o» 


3'N. 


»9 


34 N. 



Log. rifing (Table XVI.) 

— Sine — 

— — Co-fine — 

•45876 - - 

Nat. fine — 86166 
Nat. fine — 40390 



4.87890 

9.80852 
9-974*7 

4.66159 



Example II. 

What was the true altitude of the fun, at London, on November 24th 17791 
at 3 h 21' 30", apparent time, in the afternoon ? 



Apparent time from noon 3 h 2 1' 30" — 
Co-latitude — 38 28' N. — 

Sun's declination 20 38 S. — 



Merid. altitude — 17 50 - Nat. fine 



Log. rifing. — 
Log. fine ■ 
Log. co-fine — 

'21088 *— Log. 
30625 



4.55900 

979383 
9.97 121 

4-3^404 



Truealt. fun's center 5 28 - Nat. fine — .09537 



PROBLEM VL 

The apparent time, and the latitude and longitude of the (hip being given, to 
find the altitude of any known fixed ftar. 

Rule. 

Turn the longitude of the (hip into time ; and, if it be weft, add it to, but if 
it be eaft, fubtraft it from the apparent time, and you will have the time at 
Greenwich. Take the fun's right afcenfion for that time out of the Nautical 
Almanac, and add it to the apparent time at the (hip, which will give the right 
afcenfion of the mid-heaven. Take the liar's declination and its right afcenfion 
out of Table VII. and take the difference between its right afcenfion and the 
right afcenfion ofthe mid-heaven, which will be the diftance of die ftar from the 
meridian. 

With the diftance of the ftar from the meridian take the log. rifing out of 
Table XVI. to which add the co-fine of the (hip's latitude and the co-fine of the 
Iter's declination ; their fum, rejecting twenty from th» index, will be the loga- 
rithm of a natural number, which being fubtrae'red from the natural fine of the 
meridian altitude of the ftar (found as in the preceding problem) will give the na- 
tural fine of the ftar's altitude at the given tixae. 



Example. 
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Example. 

What was the true altitude of Aldebaran, at London, on April the nth 1780, 
at 5* 56' 20" in the afternoon ? 

Apparent time 1— 5* 5^ 20" 
Long, in time, W. 22 

Time at Greenwich 5 56 44 Sun's A i» ki' 54" 
Apparent time — — — 5 56 30 

Right afcenfioo, mid-heaven — — — 7 19 14 
The ftar's right afccnfioo (Table VII.) 4 23 20 

■ i 

Diftance of the ftar from the mend. 2 55 54 Cog. riling 4.44740 
Declination of Aldebaran — — 16 3 oN. Co-fine — 9-98273 
Corlat. of London — — — 38 28 o N« Sine — - 9.793*3 

81428 Nat. fine — 54 31 

16748 — — — Log. — 4*^2396 



Nat fine — £4680 — 40° 18' True alt erf Aldebaran, 



PROBLEM VII. 

The apparent time, and the latitude and longitude of the (hip being given, 
to find the true altitude of the moon's center. 

Rule. 

find the time of tip moon's fouthing at the given place by means of Table XXI. 
and her declination by the help of Table XXII. Take the difference between 
the given time and that of the moon's fouthing, and with this difference, in the 
right hand column, enter Table XXL under the daily variation cf the moon's 
pajfage over the meridian, and take out the number of minutes that ftand di- 
rectly againft the former and under the latter ; which minutes being fobtraded 
from the difference between the given time and the time of the moon's fouthing, 
wiR give the diftance of the moon from the meridian. 

With the diftance of the moon from the meridian take the log. rifing out of 
Table XVI. to which add the Co-fines of the (hip's latitude, and the moon's de- 
clination ; their fum, rejecting 20 from the index, will be the logarithm of a 
natural number, which being Tubtrafted from the natural fine of the moon's me* 
tfdional altitude (found as in Problem V.) will give the natural fine of the mootfc 
true altitude at the given time. 

Exam* l K 

What was die true altitude of the moon's center, Aug. 26th 1 7 74, at 1 9* 1 (/ 52" 
apparent time, in latitude 14 4s / S. and longitude 167* Eaft ? . 

" * 16*26'** 
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t6 h 26' o" the moon's fouthihg at Greenwich, on the givfih dajr. 

. > ? Number from Table XXI. taken out with 1 67% (hip's long, and 47', 

3 moon's daily variation. 

16 5 o time of moon's fouthiqg at the given place. 
19 16 52 the apparent time. 

3 11 52 difference, 

6 o number from Table XXL lubtraft., 



3 5 S 2 == tnoon's diftance from merid. - Log; rifing — 4.40293 
The moon's declin. — io b n'N, - Co-fine — 9-99308 

Ship's co-latitude — 75 15 S. - Sine — -** 9.98545 

Moon's meridian alt, — 65 4 Nat. fine - 90680 

2961 1 Log. 4.47146 

True alt. moon's center - 37 38' - Nat. fine - 61069 

• .' S C tt O L I tf M. 

Thefe operations bring out the true altitude of the objefl:; if, therefore, the 
apparent altitude be wanted, as is moft commonly the cafe, the difference between 
the refraftion and parallax in altitude mud be added to the true altitude of the 
fun ; the refra&ion tnuft be added to the true altitude pf a ftar ; and the correc- 
tion, taken out of Table VIII. mufl be fubtra&ed from the true altitude of the 
moon> thus found, to obtain their refpe&ive apparent altitudes v 

PROBLEM VIIJ. 

The latitude of a place, the fun's declination, and its altitude being given, to 
find the apparent time at that place. 

"ft V L £♦ 

Correft the -obferved altitude for refraction, dip of the horizon, and ferni-di*- 
meter : fubtraft the natural fine of the altitude, thus corrected, from the natural 
fine of the meridian altitude, found by the diredriojjs. in Problem V. . Find th,e 
logarithm of the remainder, to which add the logarithmic fecant of the (hip's la- 
titude, and the logarithmic fecant of the fun's declina ion ; their film, reje&ing 
20 from the index, mud be fought for in Tabic XVI. under log. riling, and 
the time correfponding to it is the apparent time, from the neareft noon, when 
the fun's altitude was obferved ; confequentiy, if the obfervation be made in the 
forenoon, the time,, thus, found, muft be taken from 24 hours* and the remainder 
will be the apparent time from the noon of the preceding day* 

Example I. 

-* 

March 5th 1780, about half paft 2 P. M. in latitude 16 24' N. longitude 
138 E. the altitude of the fun's lower limb was obferved to bc.47 13'-, the ob- 
server's eye being twenty feet above the furfacc of the fca: what was the appa» 
rent time when this obfervation was made f 

4 Refratt, 



Rcfraft. Tab. I. 
Dip, Tabic II. 



o' S3" 
4 16 



Sum — 59 

Sun's femi-diam. 16 9 



Corrctt. fun's alt. 1 1 o 
Obf.al. fan's 1.1. 47 13 o 
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s declin. N. 
>'s long, give 
Time fromN. gives -—23 



Sun's declin. N. - 5 41' 30" N. 

Ship's long, gives + 8 40 i Table VI. 



Son's declia. 
Colat. 



5 48 7 S. fceant 10.0022$ 
73 36 N. co4ec. 10.01804 



Tine alt. fun 47 24 o 



Mer. alt. — 67 48 NatjG. 92587 
Nat. fine - 73610 



Diflf. nat. fines 18977^.27823 



Apparent time — 2 h 27' 2" 



Example II. 



Log. rifing 4.29850 



July 9th 1775, about 8 A.M. in latitude 34 5^ N. longitude 40 W. the 
altitude of the fun's lower limb was obferved to be36° 49$' ; the observer's eye 
being 21 feet above the furface of the fea: what was the apparent time when 
this observation was made ? 

Refraft. Tab. I. i' 16" | Sun's decl.N. Green. 22*23' l S" • 

Dip, Table II. - 4 « Ship's long, gives - -f 35 ) T .. yy 

J Time fromN. gives — 53 J laDlcvl - 

Sum — S3 8 



Sun's fem. dia. 15 47 

10 9 
Alt.fun'sl.l.3649 30 



Trueal.cen. 36 59 39 



Decl. at given time 22 23 N. log.fecant 19.03402 
Co-latitude — 55 5N. log. co-fee. 10.08619 

Mcrid. altitude — 77 28 Nat.fi. 97617 

Nat fine; 60181 

Diff. natural fines - 3 7436 log. 4*573*9 



Time from noon on the 9th — 3* 58' 20" 

24 o o 



— Log, rifing 4*6935° 



Apparent time on the 8th — ao 1 40 



PROBLEM IX. 

The latitude and longitude of a place, the right afcenfion, declination, and 
altitude of a fixed ftar being given, to find the apparent time ait that place. 

Rule. 

Let the obferved altitude of the ftar be correfted for refra&ion, and dip of 
the horizon ; and the fiar's right afcenfion in time and declination be taken out 
of Table VII. for the given time : find alfo the meridian altitude- of the ftar by the 
directions given in Problem V. ; from the natural fine of which take the natural, 
fine of the ftar's correfted altitude, and find the logarithm of the remainder* To 

I this 
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this logarithm add the logarithmic fccant of the latitude of the (hip or place* 
and the logarithmic fccant of the (tar's declination : their fum, rejefting twenty 
from the index, muft be fought for in Table XVI. under log. rijing, and the time 
correfponding to it will be the diftancs of the ftar from the meridian ; which be- 
ing added to the ftar's right afcenfion in time, if the ftar was weft of the meridian 
at the time of obfervation, or fubtra&ed from it, if the ftar was then eaft of the 
meridian, will give the right afcenfion of the mid-heaven. Find the fun's right 
afcenfion in time, by help of Table XXIII. for noon at the given place, and fub- 
traft it from the right afcenfion of the mid-heaven ; the remainder is the eftimate 
time. Enter Table XXIII. a fecond time, with the eftimate time, and daily va- 
riation of the fun's right afcenfion, and fubtraft the minutes and feconds, thus 
found, from the eftimate time ; the remainder is the apparent time when the al- 
titude of the ftar was obferved. 

Example. 

April 14th 1 780, latitude 48 56' N* longitude 66* W. the obferved altitude of 
Aldebaran, weft of the meridian, was 22° 24I'; the height of the obferver's 
eye, above the furface of the fea, 21 feet : what was the apparent time when that 
obfervation was made I 



Sun'sAfornoonatGreenw. i h 3i' 1" 
Long. 66° W. Ta.XXIII. giv. + 4 1 

O's A at noon given place 1 31 42 

Star's ded. Table VH. — 16 3 N. 
Co-latitude — — 41 4 N. 



Refraftion, Table I. 
Dip, Table II. -< 



Corre&ion ■»■ ■ 
Obferved alt. ftar — 

True alt. ftar — 



2' i8'> 
— 4 22 

6 40 
22 24 30 

22 17 $<x 



Star's meridian alt. 
True alt. ftar, 



S7 7 Nat. fine 83978 
22 18 Nat. line 37946 



Difference of the nat fines — — 4603* - L °g- 4*66306 
Latitude of the (hip — — 48° S& o" -Log. fecant — 10.18248 
Star's declination — — 16 3 o - Log. fecant — 10.01727 



Star weft of the meridian — 4* 57 8 

Star's right afcen. Table VII. — 4 23 20 

Right afcen. mid-heaven *— 9 20 28 

Sun's right afcen. at noon — 1 it 42 

Eftimate time — — 7 4 8 46 

Number from Table XXIII. fubt. o 112 



Log. riling — 4.86281 



Apparent time — — — 7 47 34 



PROBLEM X. 

Having the apparent, or obferved, diftance of the moon from $e fun, or a fined 
ftar, together with the obferved altitude of each, to find their true diltance. 



[ 2* ] 

Run. 

Fir A method, or Mr. Lyons'* improved. 

lft. To the proportional logarithm of the (tar's refraction, or the difference 
between the fun's retraction and its parallax in altitude, add the co-fine of the 
fun or Oar's apparent altitude, the fine of the apparent diftance of the moon 
from the fun or ftar, and the co-fecant of the moon's apparent altitude; their 
fum, rejecting 30 in the index, will be the proportional logarithm of the firft 
arc. 

2d. To the proportional logarithm of the liar's refraction, or the differ- 
ence between the fun's refraction and its parallax in altitude, add the co-tangent 
of the dm or IWs altitude, and the tangent of the apparent diftance of the 
moon from the fun or ftar ; their fum, 1 ejecting 20 in the index, will be the 
proportional logarithm of the fecond arc. 

3d. If the apparent diltance be lefs than 90°, take the difference between the 
firit and fecond arcs, which muft be added to the apparent diftance, if the firft 
arc be greater than the fecond, but fubtraftcd from it, if the fecond arc be 
greater than the firft : if the apparent diftance be greater than 90*, the fum of 
the two arcs muft be added to the apparent diftance, to give the diftance cor- 
rected for the refraction of the/un or ftar. 

4th. Take the correction of the moon's altitude out of Table VIII. to the 
proportional logarithm of which add the co-fiue of the moon's apparent altitude, 
the fine of the diftance corrected for the fun or ftar's refraction, and the co-fe- 
cant of the fun cr liar's true altitude ; their (urn, rejecting 30 in the index, will 
be the proportional logarithm of a third arc. 

5th. To the proportional logarithm of the correction of the moon's altitude 
fdd the co-tangent of the moon's apparent altitude, and the tangent of the dif- 
tance, corrected for the fun's or ftar's refraction ; their fum, rejecting 20 in the 
index, will be the proportional logarithm of a fourth arc. 

6th. If the diftance, corrected for the fun or ftar's refraction, be lefs than 90°, 
take "the difference between the third and fourth arcs, which difference muft be 
fubtradted from the diftance, corrected for the fun or ftar's refraction, if the 
third arc be greater than the fourth ; but it muft be added to it if the fourth arc 
be greater than the third : if the diftance, corrected for the fun or ftar's refrac- 
tion, be grea'er than 90% the fum of the two arcs muft be fubtracted from it 
to obtain the diftance corrected for the fun or ftar's refraction and principal effect 
of the moon's parallax. 

7th. Enter Table XIII. under the apparent diftance, corrected for fun or ftar's 
refraction and principal effect of parallax in the top column, with the correction 
of the moorr's altitude in the left-hand fide column, and take out the number of 
feconds which ftand under the former and oppofite to the latter. Enter it again 
under the fame corrected diftance in the top column, and oppofite to the principal 
fffect of the moon's parallax in the left-hand fide column, and do the like : the 
difference of thefe .two numbers piuft be added to the diftance, corrected for the 
fun or ftar's refraction and the principal effect of the moon's parallax, if the dif- 
tance, fo corrected, be lefs than 9Q ; but it muft be fubtraited from ?t, if that 
diftance be greater thap 9Q , and the fum or difference will be the true diftance 
pf the objects. 

Scholium. 

It will greatly expedite the computation if all the logarithmic fines, tangents, 
Jkc. which fall a{ the fame opening of the book, be taken opt at the fame time, 

whether 
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whether they relate to the firft or fecond parts of the operation: thus, the co- 
fine and co-tangent of the ftar's apparent altitude, and co-fecant of its true alti- 
tude may^all be taken out at the fame time, and written down in different parts of 
the paper ; and fo alio may the co-fine, co-tangent, and cb-fecant of the moon's 
apparent altitude; the fine and tangent of the apparent diftance ; and the fine 
and tangent of the diftance, corrected for the refraction of the fun or ftar* 

Example I. 

Admit that the apparent altitude of a ftar was 24 48', when that of the 
moon's center was 12 6 30^ and their apparent diftance 51 %%' 35" ; themoon'i 
horizontal parallax being 56' 15" : what was their true diftance ? 

Star's apparent altitude 24 48" 

Star's refraction ■ — 2 3 



Star's true altitude — 24 45 57 



Star's refra&ion — 2' 3 /; P. L. 1.9435 — — — 1-9435 

Star's apparent alt. -.24° 48' Co-fine 9.9580 Co-tangent 10.3353 

Apparent dift. — 51 29 Sine - 9.8934 — Tangent - 10.0991 

Moon's apparent alt. 12 30 Co-fee, 10.6647 Sec. arc o / 45* / 'P.L. 2.3779 

2.4596 = P.L.iftarco37§ 

Correftion of the dift. for the ftar's refraftion o 8~fub. 

Apparent diftance ■■■ ■ ■ ■ 5 1 28 35 

Dift. correfted for the ftar's refra&ion , 51 28 27 

Corr.moon's alt. Tab. VIII. 50' 42" P. L. 0.5502 ~~~ 0.5502 

MopnV apparent altitude |2°30 Co-fine 9.9X96 - Co-tangent 10.6542 

Dili. corr. for ilar's refrac. 51 28 Sine - 9.8933 - Tangent- 10.0988 

Star's true altitude — 24 46 Co-fee. 10.3779 4th arc 8' 5 7 // P.L. 1.3032 

0.8lionPX.4darc27 49 



Principal effeft of the moon's parallax ■ ■ 18 52 fubtt 

Diftance correfted for the ftar's refraftion < — " ■ 51 28 27 

Pift. corr. for ftar's refraft. and princip. efieft of parall. 51 935 
Corr. moon's. altitude in Tab. XIII, gives o / 18"? «/p A • 

Second corr. dift. in Tab. XIII, gives - o 3 3 aur# ** aaa 

Tn*e dift. of the moon and ffyr -wwi- — 51 9 50 



Example II. 

Let the apparent altitude of the fun's center be 84 7', that of the moon c # 17', 
their apparent diftance 90 21' 13", and the moon's horizontal parallax 6r 48* 9 
required the true diftance of their center! ? 

RefraAtoa 
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Refraftion of the fun — » 6" 

Parallax in altitude — i 

Correft. of the fan's alt. 5 

Son's apparent alt. - 84° 7' 0" 

Sun'* true altitude - 84 6 55 



Corr. fan's alt. — of 5" P. L. 3.3344 - 3.3344 

©Wsapp.ait. — 84* 7' Co-fine 9.0107 - • Co-tang. 9.0130 

Apparent dift. — 90 21 Sine 10.0000 - • Tangen t 12.2140 

Moon's app. alt. • 5 17 Co-ft. 1 1*0358 - iftarco' of P..L. 4.5614 

33809P.L. id arc o 4 J 

Correction for the fan's refra&ion — — o 5 add 
Apparent diftance ■ — - — - 90 21 13 

Diftance corrected for fun's refraftion — 90 21 18 

Corr.of > , salt.T.VIIL52 / 4" P. L. 0.5387 - - 0.5387 

Moon's apparent alt. — 5 17' Cof. 9.9982 - - Co-tang. 11.0340 
Dift. correft. fun's rcf. 90 2 1 Sine 9.9999 - - Tangent 11.6277 
Son's true altitude — 84, 7 Co-f e. 10.0023 4th arc d 7"P.L.3.2004 

0.5391 = P.L. 3 dtrc52 t 

Principal effeft of the moon's parallax — — 52 8 fubt. 
Diftance corre&ed for the fun's refraction ■ ■ 90 21 18 

Dift. corrctt. for O's ref raft and prinrip. eflfeft of parallax 89 29 10; which is 
the tripe diftance in this cafe, the corre£tion from Table XIII. being nothing. 

Example in. 

Suppole the apparent altitude of the ftar was 5 6', that of the moon's center 
880 46^ their apparent diftance 80* 58' 6", and the moon's horizontal parallax 
#*' 18" ; what would the true diftance of the ftar from the moon's center be ? 

Refraction of the ftar " 9/ 44" 

Star's apparent altitude — • 56 o 

Star's true altitude — 4 56 16 

Star's refaction - 9*44" P.L. 1.2670 - «, 1.2670 

Star's apparent alt. 5 (/ Co-fine 99983 - - Co-tang. 11.0494 

Apparent diftance 89 58 Sine 10.0000 - - Tangent 13.2352 

Moon's apparent alt. 88 46 Co-fee, 10.0001 2d arc o' o"P.L. 5.5516 

1.2654 zr P. i* 1 ft arc 9 46 

Cor reftion for the ftax*s refra^ion ■ ■■ ■ — 9 46 add 

Apparent diftance — 89 58 6 

piftonce correftcd for the flax's refraftion — 90 7 51 

Cor*. 
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Corr. D 'salt. Tab. VIIL i' 17" P. L. a. 1469 - - - 21469 

Moon's app. alt. — 88° 46^ Co-fine 8.3329 - • Co-tang. 8.333a 
Dift. corr. for iter's relr. 90 8 Sine 10.0000 - - Tangen t 12.6332 
Star's true altitude — 4 56 Co-fc . 11.0655 4th arc o / 8f'<P.L. 3.1 131 

1.5453 =»PX.3d arc 5 7§ 



Principal efieft of the moon's parallax ■ • — .516 fafct; 

Dift. corrected for the ftar's refraftion ■ 90 752 

Diftance corfefted for principal effett of parallax 00 2 36, and which is 
the true diftance in this cafe, bccaufe the correftion fr6m Tabte XIII. is no- 
thing. 



Example IV. 

The apparent altitude of the fun's center wdl obferved to be xgp f 36'', that 
of the moon's center 7 1 • 6' 2", the apparent diftance of their centers 103° 29' 27", 
and the moon's horizontal parallax, at tbat time, was 58' 35* : whsrt was tbt 
true diftance of their centers ? 

Refraftionoftbefun ■■ ■!■ ' ■' ■ if 44." 

Its parallax in altitude — 8 % 

Correction of the fun's alt. 2 36 

Sun's apparent altitude —— 19 3 36 



Sun's true altitude -^ 19 1 o 



Corr. O's alt. if 36" P. L. 1.8403 - ♦ •- * < 1.84*3 

0'sapp. alt. 19 4' Co-fine 9.9755- - •>-■ OMaigpnit 10.4614 

App. diftance 103 29 Sine 9»9%79 - - Tangent . 10.6201 

D 's app. alt. 71 6 Co-fee. 10.0241 - - 2d arc o' i2§" P. L. 2.9219 

1.8278 = P. L. tft arc 2 40I 

Corre&ion for the fun's refraftion — — 2 53 add 

Apparent diftance - 103 29 27 

Diftance corrected for the fun's refraftion — 103 32 20 

c orr.*'salt.T.VIIL 18' 39" P. L. 0.9846 - - 0.9846 

Mooo[s apparent alt. 71 6' Co-fine 9.5104 - • Co-tangent 9.5345 
Dift. corr. O'srefr. 103 32 Sine 9.9878 - - Tangent 10.6185 
Sun's true altitude 19 1 Co-fee . 10.4870 - 4th arc 1 3' 6f " PX. 1 . 1 3 7 6 

' 0.9698=?. L. 3d arc 1917! 

Principal efFcft of the moon's parallax ■ — 32 24 fabt. 

Prin- 
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Principal eficft oF the moon's parallax $2 24. fubt. 

Diftance correfted for the fun's refraction — • 103 32 20 

Diftance cofre& c d for the principal efie&of parallax 102 59 56 
Corr. moon's alt. gives in Tab. XIII. — o } aiv • 1 r„u#. 

Second corr.di/W Tab. XIII. _ if 5 dlffi »* fobt 

True diftance of the fan and moon ■ 102 59 54^ 



Another METHOD, orMr. Duntborne\ improved. 

xft. With the moon's apparent altitude and horizontal parallax, found in the 
Nautical Almanac, p. VII. take the logarithm out of Table IX. which reftrve; 
and alfo the correction of her altitude out of Tabic VIII. to which add the re* 
fraction of the for, and call their Aim the correction of the moon's altitude. 

2d. If the altitude of the ftar be greater than that of the moon, take the above 
corre&ion from the difference of their apparent altitudes; bnt let them be added 
together if the altitude of the moon be greateft, and you will have the difference 
of their true altitudes : of which take half. 

3d. To the apparent diftance of the moon and ftar add the difference of their 
apparent altitudes, and take half the fum: alfo, from the apparent diftance fub* 
traft the difference of the apparent altitudes, and take half the remainder. 

4th. Add together the logarithmic fine of this half fum, the logarithmic fine 
of the half remainder, and the logarithm abovc-ieferyed % reject radius from 
the fum, and half of what remains, will be the logarithmic line of an arch. 

5. Take the fum and difference of this arch and half the difference of the true 
altitudes, found by the fecond rule, and add together the logarithmic co-fines 
of this fum and difference : half the fum of thefe two logarithms will be the lo- 
garithmic co-fine of half the true diftance. 
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Example I. 

Admit that the apparent altitude of a flar was 24 48', when that of the 
moon s center was 12° 30', and their diftance was 51 28' 35", the moon's hori- 
zontal parallax being 56' 15" ; what was the true diftance ? 

Cor. moon's alt. from Tab. VIII. 50' 42'* 

App. alt. ftar - 24° 48' Star's refraction » 2 3 

App. alt. moon's cent. 12 30 Sum of the corrections • 52 45 

Diff. app. altitudes 1 2 1 8 12 ifr o 

App. diftance - 51 28 35" DifE of ths true altitudes 11 25 15 



Half 5 42 38 

Sum « ■ 63 46 35 ; half is - 31 53' 18" Log. fine - 9.72-285 

Remainder — 39 10 35 ; half is - 19 35 17 Lo^fine - 9.5253ft 

Log. from Tab. IX. - 9-99135 

Half diff true alt. - 5* 42' 38" Sum (rejecting Madras) - 19.23 ^5$ 

Arch — 24 50 46 - - Log. fine - 9 61-979 

- 1 . — ■■■' U* 

Sum 30 3324 - Log. co-fine - 9*93507* 

Difference 19 8 8 - Log. co-fine - 9*9753*. 



Sum - - 19.91038 



25 34 55 - tog. confine - 9-955*9 



True diftance .-51 950 



Example 
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Example IL 

Let the apparent ahimde of the moon's center be 5° 17', that of the fu 84° / 
gild their apparent diftance 90 21' 13"; the moon's horizontal parallax being 
£t' 48" : required the true diftance of their centers. 

f 



Corr. moon's alt from Tab. VIII. 52' 
The fun's refra&ion ■ 

Sum of the corrections — 

78 



Ap. alt. fun's center — 84° 7' 

A pp. alt. moon's center - 5 17 

Diff a pp. altitudes — 78 10 

Apparent diftance — 90 21 13 Diff. of their true altitudes - 77 17 50 

Half — 38 38 55 



52 10 
10 o 



5 Qm _ 168 31 u; half is 84° 1*5' 36" Log. fine 9.99782 

Remainder 12 11^13; half is 6 5 37 Log fine 9.02593 

Log. from Table IX. • 9-999SO 



Half diff. true altitudes 
Arch — 



38 38' 55" Sum (rejefling radius) 1902325 
18 57 14 - Log. fine 9.5116a 



Sum 
Difference 



'57 36 9 
19 4i 4 1 



44 44' 40'' 



Log co-fine 9.72,899 

Log. co-fine 9-9738* 

Sum — 1970281 

Log. co-fine 9.85 141 



True diftance 



89 29 20 



In thefe two examples, five places only of figures, befides the index, are ufed 
in the logarithmic fines, no regard therefore is paid to the laft place of the log. 
numbers contained in Table IX. which is feparated from the others by a point 
for this purpofc : and in this manner the diftance may always be obtained true 
within ic/\ if the obferved diftance exceed 14% and generally within lefs than 
half that quantity. But if jt be required to have the diftance true to the neareft 
fecond, it will be neceflary to ufe fix places of the log. fines, befides the index; 
in which cafe the laft place in Table IX. muft alfobe taken in; and it will be 
farther neceflary to diminifti the logarithms in this Table by the numbers con- 
tained in Table X. if the moon's diftance from the fun be obferved ; or by the 
numbers in Table XI. if her diftance be obferved from a fixed ftar, and the 
ftar's altitude do not exceed 25 degrees. Moreover, when the moon aad fun are 
the objefts, it may be proper to leflTen the fun's refraftion by his parallax in 
altitude, which is contained in' Table III. Take an example or two computed 
this way. 



Example 
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Example III. 

Suppofe the apparent altitude of the moon's center to be 88° 46^ that of ths 
[tar 5 6', the apparent diftance 89 58' 6",, and the moon's horizontal parall^ 
61' 18": required the true diftance? 
Log. from Table IX. — 9.992431 
Log. from Table XL — 13 



App. alt. ftar — 
Diff. of app. alt. 
Apparent diftance 



9.992418 


Corr. Tab. VIII. 1' 


17" 


— 88° 46' - 


Refraction of the ftar — 9- 


44 


- S 6 ■- 


Sum of the corrections — 11 


1 


- 83 40 


- - 83 40 





- 89 58 6 


DifF. true altitudes — 83 51 


1 




Half ■ ■■" — 41 55 


30 



Remainder » 


6 18 6; 

- 4*° 55' 30 

- 13 25 36 

55 21 6 
28 29 54 

45 i 13 

2 


half is 
Log. fro 

Sum 

• 


3 9 3 Log. f |nc ^ 740018 
>m Tab. IX and XI. 9 992418 


Half diff. true alt. - 
Arch — 

Sum — — . 


1 (rejecting radius) 18.725666 
Log. fine — 9 362833 

Log. co fine 9.75 .759 
Log. co fine 9-94^9^5 

Sum . — 19.698664 
Log. co-fine - 9.8493 3 z 




True diftance — 


90 2 26 


• 
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Example IV. 

The apparent altitude of the fun's center was obferved to be 19° 3' 36'', that 
tff ihe moons center 71° 6' 2 f , and the apparent diftance of their centers 
103" a*/ 27*, when the moon** horizontal parallax was 58' 35": what was th« 
true diiUncc of their ceuters i 

Loj. from Table IX. — 9-993 *7 6 . 

Log. from Tabic X. — 7_ Correction from Tab. VIII. 1 8' 39'' 

9.993169 Sun's refra&ioo ■ ■ 2 44 

Apparent alt moon's cent. 71* 6 / Sun's parallax fubtraft — 8_ 

App. alt. fun's center — J9 4_ Conc&ion — — 21 15 

Diff. of app. altitudes — 52 2 - - - S 2 2 ° 
Apparent diftance — 103 29 27" Difference of true alt. — 5223 15 



Half diff. true alt. 26 11 37 



Sum — 155 3 1 *7 ; half is 77° 45' 43" Log.fine 9-9900*7 

Remainder — .51 27 27; half is 25 43 44 Log. Gne 9.637603 

Log. from Table IX. and X. 9.993169 

Half diff. true alt. — 26 11' 37'' - Sum (rejefting radius) - 19.620789 

Log. fine - 9.810394 

Log. co-fine 9.601532 
Log. co-fine 9.98678 1 

i9-5 8 *3i3 



Arch — — 40 


»S 3' 


Sum — — 66 
Difference — — 14 


27 8 
3 54 


5* 


29 57§ 
2 


True diftance — 102 


59 55 



Log. co-fine 9.794156 



By this mode of computation the operation is very (hort, and the nfc of na- 
tural fines is avoided, which is always troublefome, and more efpecially to per- 
forms who are not accuftomed to ufe them ; but what conftitutes the principal ad- 
vantage of this new method is, that there is no diftinttion of cafes, as in every 
one elfe which has hitherto been offered to the public, and which embarraffes 
featnen more than any thing elfe : in Mr. Duntbonic's method, from which this 
is partly derived, every one of the preceding Examples falls under a different 
cafe; although fome of thofe cafes are not there pointed out. 
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PROBLEM XI. 

Having the latitude of a (hip and its longitude by account ; alio the obferved 
diftance of the neareft limbs of the fun and moon, together with the obferved al- 
titudes of their upper or lower limbs, to find the true longitude of the (hip. 

Rule. 

lft. Turn the longitude of the (hip, by account, into time, by means of Ta- 
ble XIV. and if it be weft, add it to, but if it be eaft, fubtraft it from the efti- 
mated time at the (hip, when the Obfervation was made, and it will give the 
time at Greenwich nearly. 

2d* To this time take the moon's femi-diameter and her horizontal parallax 
out of p. VII. of the Nautical Almanac ; alfo the fun's femi-diameter for the day 
out of p. III. and augment the moon's femi-diameter by adding to it the number 
of feconds found in Table IV. with her obferved altitude. 

3d. Correft the obferved diftance by adding to it the femi-diameter of the fun, 
and the augmented femi-diameter of the moon : correft alfo the obferved alti- 
tudes by fubtrafting the dip of the horizon, taken out of Table If. with the 
height of the obferver's eye above the furface of the fea, and adding, or fubtraft* 
ing the femi -diameters .of thfe objefts, according as the altitudes of the lower or 
upper limb were obferved ; by which means the apparent diftance and altitudes 
of the centers of the fun and moon are obtained. 

4th. With the apparent diftance, and the two apparent altitudes, find the true 
diftance by either of the methods given in Problem X. or by the Parallactic Ta- 
bles published by order of the Commiffioners of Longitude, or by either of the 
methods which are given at the end of the Nautical Almanac for 1772. 

5th* Amongft the diftances of the moon's center from the fun and fixed ftars, 
put down on p. VIII. IX. ,X. and XL of the Nautical Almanac, find thofetwo 
diftances of the fun and moon which are next lefs and next greater than the 
true diftance, found from the obfervation : take the difference between them ; 
alfo between that which (lands firft in the Ephemeris, and the true obferved dif- 
tance, and fubtraft the proportional logarithm of the former difference from the 
proportional logarithm of the latter ; the remainder will be the proportional lo- 
garithm of a portion of time, to be added to the time which the diftance, 
(landing firft in the Ephemeris, was computed for, and the fum will be the ap- 
parent time at Greenwich. 

6th. To this time take the fun's declination out of p. II. of the Nautical Al- 
manac; and correft the apparent altitude of the fun's center by fubtrafting from 
it the difference between the refraftion of the fun and its parallax in altitude, 
taken out of Table L and II. with thefe, and the (hip's latitude, find the apparent 
time at the (hip by Problem VIII. 

7th. Take the difference between the apparent time at Greenwich and the ap- 
parent time at the (hip, and convert it into degrees and minutes by the help of Ta- 
ble XIV. and it will be the true longitude of the (hip at the time of obfervation : 
caft, if the time at the (hip be greater than the time at Greenwich, but weft, if 
the time at the (hip be kfs than the time at Greenwich. 
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Example* 

July the 7th 1775, ab °o t * quarter paft three, P. M. to latitude 33 37' U. 
longitude 40 W. by account, the following obfenrations were taken; the 
height of the obfenrcrli eye being 21 feet, and the corrections for the errors of 
the feveral quadrants as underneath : 

Eftimated time at the (hip 3* 15' 
Long, in time weft - - 2 40 

Time at Green w. nearly 5 45 

D 'shor. par. (Nan. Al. p.VlL) 5/ 1/ 
Moon's femi -diameter — 15' 37" 
Augmentation ( Table IV.) — - 6 

Moon's aug. femi-diam. — 15- 43 

Sums to be divided by 5, the N° of obf. 

Means. 

Corrections for the errors of the quad. 

Dip of the horizon. 

Semi-diameters. 

Apparent diftanoe and altitude*. 



Hltitude of 
fun's low. Hm 


Altitude of 
Moon'sU.L 


Dill. D& Vs 
neareft limb. 


$ 

45 54 
45 45 
45 t»t 
45 4 
44 4»i 


/ 

19 32 

19 52 

20 5 

20 i7i 
20 34 


/ // 

109 51 45 

52 45 

53 3° 
53 45 

54 >5 


226 50 15 


100 20 30 


16 


45 22 3 
fub. 48 
fub. 4 22 
add 15 47 


20 4 C 
fub. 1 
fub. 4 22 
fub. 15 43 


109 53 12 
fub. 2 37 

add 31 3c 


45 3* 40 


*9 43 ' 


no 22 5 



Reduction of the diftance by the firft method in Problem X. 

Refraftion of the fun's altitude — - — o' 56* 
The fun's parallax in altitude — 

Correction of the fun's altitude — 

♦ Apparent altitude of the fun — — 

True altitude of the fun — — 








6 


50 
45 3» 40 


45 


31 


5<5 



Cor. of the O's alt. o' 50 '' P. L. 2.3344 
The ©'sapp.alt. 45 33 Co-fine 9.8453 
Apparent dift. no 22 Sine 99720 
Moon's app, alt. 19 43 Co-fe e. 10.47 19 



a.3344 

- Co-tang. — 9^917 

Tangent - 10.4304 

2d arc o' 19" P. £7 2.7565 



2.6236 n P. L. ift arc o 25J 

Corre&ion for the fun's refraction - o 44I add* 
Apparent diftance of the fun and moon • - 1 10 22 5 



Diftance corrected for the fun's refraction 



no 22 49£ 



Cor* 
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Cor. moon's alt. (Tab. VIII.) 5 1' 22'' P. L. 0.5446 * « 0.5446 

Moon's apparent alt. I9°43' Co-fine 9.9738 - Co-tang. 10.4457 

Dift. cor. for fun's refrac. no 23 , Sine 9.9719 - Tang. 10.430a 

The fun's true alt. 45 32 Co4ecio,i46$ 4th arc^o 7 '?.^! .4203 

— ** ■ i t 

o.6368z=p.L3dar.4i 32^ 



Principal effeft of the moon's parallax 48 22j fubt. 
Diftance corre&ed for the fun's refraftion ■ ■ ■ 1 10 22 49^ 



Dift. corr. for fun's refrac. and prioc. effeft of parallax - 109 34 27 
Corr. moon's alt. 51' 22'' in Table XIII. gives 8" !*.# f . 

Parallax in dift. 48 22 in Table XIII. gives 7 J a,n •' * 1UD * 

True diftance of the fun and moon — — 109 34 26 

Diftance at 3 h (Nautical ALnanac, p. X.) ■ , . .. 108 5 58 

Diftance at 6 K ~- — — — — 109 37 i(j 



Difference between the firft and fecond — <■ ~— 1 28 28P.L.o,3o8j 
Difference between the fecond and third — — 1 31 18 P. L. 0.2948 



2 h 54 / 25 ,/ Pi.o.oi37 
300 



Apparent time at Greenwich — -?- — - — 5 54 25 



Sun's declination at noon July 7th 1775 mmm — 22 36. 51 N. 

5b 54' 25" P. M. on July 7th in Tab. VI. gives — ' — 143611*. 

Sun's declination July 7^.1775 at 5 h 54' 25'' P. M. — 22 35 8 N. 



Co-latitude of the fhip - 56 23/ N. - - Co-fecant 10.07948 

The fun's declination - 32 35 N. - Secant 10.03465 

The fun's merid. alt. - 78 58 - Nat. fiae 98152 

The fun's true alt. - 45 32- - Nat. fine 71366 

Difference of the natural fines — * 26786 Log. 4.42791 

Apparent time at the (hip - 3* 17/ 21 " - Log. rifing 4.54204 

App. time at Greenwich — 5 54 25 

Longitude of the fhip — » 2374 equal to 39 16' W: 
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PROBLEM XII. 

Having the latitude of a (hip, and its longitude by account ; alfo the obferved 
diftance of the moon's enlightened limb from a fixed (tar, together with the ob* 
(erred altitude of each, to find the true longitude of the (hip. 

Rule. 

i ft. Turn the longitude of the (hip, by account, into time, by means of Ta* 
He XIV. % and if it be weft, add it to ; or if it be eaft, fubtraft it from the efti- 
matcd time at the (hip when the obfervation was made, and it will give the time 
at Greenwich nearly. 

2d. To this time take the moon's femi-diameter and her horizontal parallax 
out of p. VH. of the Nautical Almanac, and augment the moon's femi-diameter 
by adding to it the number of feconds which (land in Table IV. againft her ap- 
parent altitude. 

3d. Correft the obferved diftance by adding to it the augmented femi-diame- 
ter of the moon, if the enlightened limb be that which is neareft to the ftar, or 
by fubtrafting the augmented femi-diameter ot the moon from it, if the enlight- 
ened limb of the moon be that which is fartheft from the ftar : the refult will 
be the apparent diftance of the ftar from the moon's center. Correft alfo the 
two altitudes, by fubtrafting the dip of the horizon from each, and by adding 
or fubtrafting the augmented femi-diameter of the moon to or from the moon's 
obferved altitude, according as its lower or upper limb was obferved ; and the 
apparent altitude of each will be obtained. 

4th. With the apparent diftance and the two apparent altitudes find the true 
diftance by any of the methods mentioned in Art. 4, of Problem XI. 

5th. With the true diftance, thus found, find the apparent time at Greenwich 
by the 5th Art, of Problem XI. 

6th." Take the ftar's right afcenfion and declination out of Table VII. and 
correft its apparent altitude by fubtrafting its refrafticn, taken out of Table I. 
With thefe, and the latitude, of the (hip, find the apparent time at the (hip by 
means of Problem IX. and thence the true longitude of tb~e (hip by Art. 7, of 
Problem XL 

Example. 

Jun* the 12th I77S» aDOUt half P aft 9» P- M. in latitude a° 26' N. longitude 
by account 32 W. 1 obferved the following diftances of the moon's remote limb 
from a Aquilae : the height of the obferver's eye being 2 1 fe$t, and the errors of 
the quadrant as underneath : 



Altitude 



I 41 ] 



1 Altitude of 
J the ftar. 


Altitude of 


Diftance of 


the moon's 


the moon 




upp. limb. 


and ftar. 


/ 


/ 


/ // 


18 30 


55 2 4 


50 26 


18 4o£ 


55 47 


26 15 


19 ij 


56 6 


25 45 


19 37 


56 27 


24 45 


19 55 


56 46 


24 3° 


20 17! 


57 5 


24 30 


116 15 


337 35 


151 45 


19 22 30 


56 15 5° 


50 25 17! 


O O 


add 45 





4 22 


4 22 






16 36 


16 36 


1 19 18 8 


55 55 37 


50 8 41 



Eftimated time at the (hip 9 h o' o'' 
Longitude hi time weft 280 

Time at Greenw. nearly 1 1 8 o 

Moon's hor. par. (p VII. Nau. Al.) 60' 5" 
Moon's femi-diameter - i(/ 23" 
Augmentation (Tab. IV, 1 3 

Moon's aug. femi-diameter 16 36 

Sums, to be divided by 6. 

Means. 

Errors of the quadrants. 
Subt. dip of the horizon. 
Moon's femi-diameter, fubtraft. 

Apparent diftance and altitudes* 



The ftar's apparent altitude 
Rcfraftion 



— 19 18 8 

— 2 41 



The ftar's true altitude 



19 15 27 



Redu&ion of the diftance by the fecond method in Problem X, 

Log. from Table IX. — 9.993887 
Log. from Table XI. — 1 



Log. from Tab. IX. and XL 9.993886 

Apparent alt. moon's cent 

Apparent alt. ftar's center 

Diff. apparent altitudes - 36 38 

Apparent diftance — 50 8 41 



55° 5<*' 
19 18 



Correftion from Tab. VIII. 33' y* 

Refraftionof the ftar — 2 41 

Sum of the corrections - 35 43 
36 38 o 



Diff. true altitudes — 37 13 43 



Half 



18 36 51 



Half diff. true alt. 
Arch — 

Sum — 
Difference 



Sum — 86 46 41 ; half is 43 23' 20" Log. fi. 9.836923 
Difference - 13 30 41 ; half is 6 45 20, Log. fi. 9^70532 
" Log. from Tab. IX. and XL 9.993886 
• 18° 36' 51" Sum rejecting rad. — 18.901341 

16 23 46 - - Log. fine - 9.45067 1 

35 o 37 - - Log. co-fine - 9-9 I 33 I ° 

a 13 5 - • Log. co-fine - 9.990674 

19912984 
25 13' 14!'' • • Log. co-fine 9.956492 

2 



True dift. moon and ftar 50 26 29 



< D>£taasft> 
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Diftance at 9 hoars 51 44. 54 

Diftance at 12 hours — 50 16 a 



Difference firft and fecond 1 18 25 
Difference fecond and third 1 28 54 




2 38 46 P. L. — 0545 
900 



Time at Greenwich — 11 38 46 



The fun's right afcenfion for noon at Greenwich — 5* 2 1' 46" 
In Table XXIII. 32 W. long, aud daily var. 4' 9"' give - 22 add 

Sun's right afcen. for noon at the place of obfervation - 5228 

Co-latitude (hip — 87 34 N. - Co-fecant - 10 00039 

Star's declination, Tab. VII. 8 18 N. - Secant - 10.00457 



Star's merid. altitude — 95 52 - Natural Sine 99476 
Star's true altitude — — 19 15 - Natural fine 32969 

Difference of the Natural Sines — 66507 Log. 4.82287 

Star eaft of the meridian — 4^ 43' 35" - . Log.rif. 4 82783 
Star's right afcen. (Tab. VII.) 19 39 50 

Right afcen. mid-heaven — 14 56 15 
Sun's right afcen. at noon 5 22 8 

Eftimate time — — 9 34 7 
Numb. fromTab. XXIII. fub. 1 39 

Apparent time at the (hip - 9 32 28 
App. time at Greenwich - 1 1 38 46 



Longitude of the ftiip in time 2 618, equal to 3 1° j-j^VV. 



Remark: 

In the two preceding Problems and Examples, the apparent time at the (hip 
was found from the altitude of the fun, or ftar, which was taken at the fame time 
with the diftances : but if it mould fo happen that the fun, or ftar, from which 
the moon's diftance is obferved be very near the meridian ; or if, either through 
hazinefs of the atmofphere, or badnefs of the horizon there be reafon to fufpeft 
that fuch altitude is not exact enough for that purpofe, which may be the cafe, 
and yet the altitude be fufficienrty accurate for the purpofe of clearing the ob- 
ferved diftance of the effects of parallax and refraction, then the times when thofe 
diftances and altitudes wer$ taken ^muft be noted by a watch, and other alti- 
tudes, either of the fun, or a bright ftar, muft be taken at a greater diftance 

from 
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from the meridian, or when the air or horizon is clearer, and the times noted 
by the fame watch. By means of thefe laft- mentioned altitudes the apparent time 
at the (hip may be found by Problems VIII. or IX. and, ofcourfe, how much 
the watch is too faft or too How. Correft the mean of the times when the dis- 
tances were taken by adding to it what the watch was too flow, or fubtra&ing 
from it what the watch was too faft, and the fum or difference will be the ap- 
parent time at the (hip when the diftances were obferved, reckoned from the me- 
ridian which the (hip was under when the altitudes were taken for correfting tjje 
watch. " 



Example I. 



February 17th 1775, latitude 54 25 / S. an4 longitude, by account, io° eaft, 
at about a quarter paft four P. M. the following obfervations of the fun's altitude 
were made ; the error of the quadrant being 24" to be added, and the height of 
the obferver's eye,' above the furface of the fea, 21 feet. 



Times by the 
watch. 


Altitudes ot 
the fun's 
low. limb. 


h ' " 

3 43 l'° 
43 37 

43 S3 

44 12 

44 3 1 

45 7 


/ 

24 42 
39f . 
3*i 
33i 
3i 
27 


264 30 


209 45 


3 44 S 


24 39 55 



Sums, to be divided by 6. 

Means. 

24 Error of the quadrant, add. 
16 13 Semi-diameter, add. 
4 22 Dip of the horizon, fubtraft. 
2 4 Refra&ion, fubtraft. 



24 50 6 True altitude of the fun's center, 



Eftimated time at the (hip - 4 h 1 5' 
Long, in time eaft fubt. - o 40 



3 35 in Table VI. Feb. 17 th give 3' $" fob. 
The fun's declination at noon 1 1 55 41 S. 



Eftimated time at Green w. 

Sun's declination when the obfervation was made — 115* 36 S. 



{* 



Co-latitude 



C 44 1 



Co-latitude of the (hip 35° 35' S. 
Sun's declination • 1 1 53 S. 



Meridional altitude 
Sun's true altitude 



47 28 • Nat. fine 73688 
24 50 - Nat. fine 41998 



31690 



Apparent time *t the (hip — — 4 h 14' 42" 
Time by the watch — — — 3 44 5 

Watch too flow for apparent time — — - o 30 37 



Co-fecant 10.23516 
Secant — 10.00941 



Log. — 4.50092 
Log. rifing 4.74549 



About half pad ten o'clock the fame evening, the following bbtervations tatt 
made of the diftance of the ftar Regulus from the moon's remote limb. 



TYi.rs by 
the watch. 


Altitude ot 
Regulus. 


Alt tudr of 

Moon'ilow. 
limb. 


1 hilar ce of 
Moon and 

Reg.ilnS. 


9 50 7 

5* r- 
55 7 
57 11 
59 19 


O / /; 

19 50} 

20 2 
20 15 
20 29 
20 40 


/ // 
18 6 
18 21 
18 39-} 

18 55 

19 9 


2 * " 
28 27 

3 


274 16 


iei r> 30 


9? I, 30 


147 15 


9 54 51 

add }o 37 


20 15 18 
fab. 4 22 


18 38 6 
add 7 30 
fub. 4 22 
add 15 12 


28 29 27 

add 24 
fub. 15 12 


10 25 28 


20 10 58 
2 *4 


18 56 26 
The ftar's r 


28 14 39 
efra&. fub. 


2-"> 8 24 


The ftar's t 


rue altitude. 



Estimated time at the (hip 
Long, in time eaft 



h ' 
10 30 
4° 



Time at Greenwich ■ . 

Moon's hor zontal parallax — — 
Moon'i fe mi-diameter — — 
Augment, Table IV. — - 

Moon's augmented feml diameter 
Sums, to be divided by 5. 

Means. 

Errors of the quadrants. 
Dip of the horizon. 
Moon's femi diameter. 

A; parent altitude and dittance. 



9 50 



- . «S » 

— 5 



Red u ft ion of die diftance by the firfl method in Problem X. 



Cor. of the liar's alt. 2' 34" PL. 1.8459 

The ftar's app. alt. 20 1 1' Co-fi. 99725 

Apparent diftance 28 15 Sine 9.6752 

Moon's app. alt. 18 56 Co-fee. 10.4888 



1.9824 =: P. L. 



1.845a 

Go-tang. 10.4346 

- Tang. 9.730a 

2d arc i / 45i // P-L.2.o<oj 

ift arc i' 52%" 



Correction for the ftar's refraftion : — 

Apparent diftance — 

Diftance corrected for the ftar's refraction; — — 28 14 46 



28 



o 7 add. 
M 39 



Com 
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Corr. moon's alt.(Tab.VIII.)49 / 4S ,/ p L. 0.5585 
Moon's apparent altitude 18 56 Co ii. 9.9758 
Dift. cor. ftar's refract. 28 15 Sine 9.6752 

Star's true alt. — - 20 8 Co-fee. 10.4632 



- 0.5585 
Co-tan. 10.4647 

Tang. 9-73°* 

4th arc 31' 45§" L.P. 07534 



o i 6727rrp.L.3darc3S 14! 



Principal effect of parallax 
Diftance corrected for the ftar's refraction 

Corrected diflance 
Correct moon's alt. in Table XIII. gives 
Parallax in diftance Table XIII. gives 

True diftance of the moon and ftar 



6 29 fubt, 
28 14 46 



M 



add 



Diftance at nine hours (Nautical Almanac, p. X.) 
Diftance at midnight — — • > 



Difference between the firft and feccmd 
Difference between the fecond and third 



Apparent time at Greenwich — — 

At the fhip 



z8 8 17 
40 

28 8 57 

27 43 39 
2916 54 

025 18 P. L. 852* 
133 1 5 P . L. 2856 

048 49 P. L. 5666 
90a 



948 49 
1025 28 



X-ongitude of the (hip in time — — - o 36 39 equal 9 9^ 

Example IL 

December 6th 1774, latitude 53 29'fouth, longitude 105 weft, by account; 
about 2o| h , or 8 J h A. M. on the 7th, the following altitudes of the fun's lower 
limb were obferved ; the error of the quadrant being 3 / 4" to be fubtrafted, and 
the height of the obferver's eye 2 1 feet above thefurfacc of th? fa, 



Times of the 


Altitude of the 


watch. 




fun's 


lower limb. 


h / 


// 





' . " 


20 49 


4i 


3« 


27I 


So 


32 




35 


5° 


56 




39 


5 1 


24 




43 


S» 


58 




48 


5* 


35 




53 


3°7 


6 


245 45 


?° S l 


M 


38 


40 57 



Sums, to be divided by 6, 



3 4 Error of the quadrant, fubtract. 

4 22 Dip of the horizon, fubtract. 
1 ii Refraction, fubtract. 

16 18 Semi-diameter, add* 

38 48 p True altitude of the fun's center. 



Eflimatcd 
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Efttmate 1 tine at the (hip — 20 h 1 5' 
Loogitude in time weft — 7 o 

Time at Creenwich oq the 7th 3 1 5 giva in Table VI. — 50" add. 

December 7th at noon the fun's declination was — 22 40 50 S. 
Sim's declination when the observation was made — — 22 41 40 S. 



Co-tat. of the (hip — 36° 3 1 ' S. — 

Sun's declination • 22 42 S. — — 



Co-fccant - 10.22544 
Secant ~ 10.03502 



Merid. alt. of the fun - 59 13 Nat. Sine 8591 1 
True altitude obfcived - 38 49 Nat. Sine 62683 



Diff. natural fines 
Time from noon 



23228 - Logarithm — 4.36601 



• 3 h 39' 4" 
24 o o 



Log. riling — 4,62647 



Apparent time on the 6th - 20 20 56 
Time by the watch 20 51 11 



Watch too faft 



o 30 



A few minutes before the fun was on the meridian, an opportunity offered of 
making the following o'ofervations. 



Time by tne 


Allttuor OI 


Aicuu it of 


•Jltt. n.ouu 1 


watch. 


the fun's 


the moon'* 


limb ft oir. 




low. limb. 


uop limb. 


the fun's . 


h » 11 


r /< 


/ // 


2 '. " 
58 48 


o 2} 6 


59 *| 


*7 3 


24 10 


9 


** 


24 58 


4 


21 


4 8f 


25 5<: 


3„ 


23 


49 T 


26 48 


a f 


33 


49 i 

4oi 


*7 35 


2J 


40 


ia 32 


16 15 


134 


2Q2 


25 25 


59 * 42$ 
fub. 2 464 


17 iz 20 


58 48 40 


fub. 30 15 


*dd 1 


add 4 8 


23 55 10 


58 59 56 


'-7 23 *° 


58 52 48 




4 22 


4 22 






add 16 1 3 


Tub. 16 28 


add 32 46 


nQ ti ^- 


27 2 ;o 


W i> 54 



Efti mated timt at the (hip ■ 
Longitude ia time add — — . 

Time at Greenwich 7th . ■ 

Moon's horisontal parallax — 
Moon's horisontal fe mi-diameter - 

Augmentation 

Moon's augmented femi diameter 

Sums, to be divided by 6. 

Means. 

Errors of the quadrants, Sec, 

Dip of the horizoa, rubt. 

Semi-diameters. 

Apparent altitudes and diftance^ 



h ' 

*3 55 
7 o 

< <5 

10 21 

7 



Reduftioa 
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Reduction of the diftance by the fecond method in Problem X. 



Log. from Table IX 
Log. from Table X. 



9-996733 



Sun's parallax in alt. - o' 4" 
Sun's refraftion o 34 



Log. from Tab. IX. and X. 9.9967 1 7 
Apparent alt. fun's center 59 1 2' o" 
Apparent alt. moon's center 27 2 o 
DifF. apparent altitudes - 32 10 o 
Apparent diftance - — >— 59 25 34 



Corr. of the fun's alt. 
Corr. moon'salt.Tab.VIH. 
Sum of the corrections — 



o 30 
Si 33 



DifF. true altitudes — 
Half — 



~ 52 
32 10 



3 
o 



3i 17 57 
'5 38 59 



Sum — 91 35 34; half is 45* 4/ 47" Log. fine 9 855438 
Difference *— 27 15 34; half is 13 37 47 Log. ^9.372261 

Log. from Tabic IX. and X. 9.996717 
Half diff. true altitudes 15 38' 59" Sum rejecting radius — 19.224416 



Arch — 24 10 15 — 
8 31 16 
39 49 J 4 

29 21' 44i" 
2 



Log. fine 9.612208 

Log.co-fi. 9.995179 
Log. co fi. 9 8853 92 

19 880571 

Log.co-fi. 9.940285 



True diftance 



— 58 43 29 



Diftance at fix hours — 58 ji 54 

Diftance at nine hours — 59 51 59 

DifF. firft and fecond — o 31 35 

DifF. fecond and third « — 140 5 



o*> 56' 48" 
600 



P. L. 
P. L. 

P. L. 



7558 
2549 
5009 



Apparent time at Greenwich 6 56 48 on the 7th. 
At the fhip — — — 23 55 io on the 6th. 
Longitude in time — 7 1 3$ cc l ua l *° i°5° 24f'W, 

Remark. 

That the longitude, thus found, is the longitude of the fhip at the inftant 
when the altitudes were obferved for finding the time by the watch, is obvious ; 
for the time being- found at the meridian which the fhip was then under, the 
watch, if it goes right, as itisfuppofed to do for a few hours, will continue to 
(hew the time at that meridian, let the fhip be where it will. Hence, therefore, 
it is the difFerence between the times by the meridian of Greenwich and that me- 
ridian which the fhip was under when the altitudes were obferved, which we 
take for the longitude of the fhip ; and, confequently, it muft be the longitude of 
that meridian from the meridian of Greenwich, and not the longitude of the me-> 
ridian which the fhip was under when the diftances were obferved. 



THE END. 



APPENDIX. 
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A 

CORRECT and EASY METHOD 

OF CLEARING THE 

APPARENT DISTANCE of the MOON 

FROM 

A ST A R or tbi.SUK 

OF T H 8 

EFFECTS or REFRACTION and PARALLAX, 
Br the HELP of THREE TABLES* 

9 

ByNEVIL MASKELYNE, Astronomer Royal* 



Apf 


>. tit 


Loga. 


or Star. 


rithm. 


• 




< 


• 


/ 




3 


o 


2.0713 


3 


10 


2.0(38 


3 


20 


2.0572 


3 


3° 


2.0512 


3 


4 o 


2.0459 


3 


50 


2 . 04 1 1 

2.0367 


4 





4 


10 


2.0328 


4 


20 


2.021J2 


4 


30 


2.O259 


4 


40 


2.0229 


4 


50 



2.0202 


5 


2.OI78 


5 


10 


2.OI56 


5 


20 


2.OI34 


5 


3^> 


2.01 15 


S 


40 


2.O096 


5 


5° 


2.C08O 


6 





2.006} 


6 


10 


2.OO49 


6 


20 


2. OO 3 5 


6 


3° 


2.002} 


6 


40 


2. OO 10 


6 


5° 


2.000D 


7 





I.9989 


7 


10 


L9980 


7 


20 


!-997i 


7 


^o 


1.9963 


7 


40 


1-9954 


7 


?° . 


1 9947 


8 





1.9940 


8 
8 
8 


10 


1,9934 


20 


1.9927 


30 


1.9922 


| 


40 


1. 9916 




So 


1.9911 



t 50 j 



TABLE I. 



D.ff. 



75 
66 
60 

53 
48 

44 

39 
i« 

33 
3° 
27 

24 

22 
22 
>9 
19 
16 

17 

'4 
12 

13 
10 

II 



A pp. alt. of 
Star. 



9 
9 
9 
9 
9 
9 



11 
11 

12 

12 



•5 
16 



17 
18 

•9 
20 
21 

22 

2 3 
24 

25 
26 

27 
28 

29 
3° 
3 1 
32 
33 
34 



o 

10 

20 

3° 

40 

5° 



10 o 
10 30 



o 

30 

o 
o« 



13 o 

■3 3° 

14 o 

M 3 3 
o 
o 



o 

o 

o 



o 
o 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

o 
o 



Loga- 
rithm. 



.9906 
.9901 
.9896 
,9892 
.9888 
•9884 



.9880 
.9870 
.9861 

.9853 
.9846 
.9840 



.9835 
.9830 

.9825 
,9821 
.9818 
.9812 



,9807 
.9802 
.9799 

• 9795 
.9793 
.9791 

.9789 
.9787 
.9785 

• 9784 
.9782 
.9781 

.978i 
•9779 
•9779 
.9778 
•9778 
•9777 



«*|3 



10 
9 

8 

7 
6 



A pp. tit 
" Star. 



35 
36 

37 
38 
39 
40 



41 

42 
43 
44 
45 
46 



47 
48 
49 
5«> 
.51 
52 



S3 
54 
55 
5« 
57 
5? 

6* 

62 

63 
64 

65 
66 

67 

68 

to 90 



Loga- 
rithm. 



Di£ 



[«977& 

I.9776 

^977$: 

•977S 

•9774 

•9774 



•9774 

•9773 

•9773 

•9773 

•977a. 

• 977» 



.977a 
.977* 
.977 1 
•977» 
•977» 
.9771 



•9771 
•977» 
.9770 
.9770 
.9770 
•9770 

.9770 

•977o 
.9770 
.9770 
.9770 
.9770 

.9770 
.9770 
.9769 
.9769 
.9769 



6 
i 
6 
t 

b 



t 



1 
6 



1 





b 



"i 


b 

t 








o 






F 



C 5* 3 



[pp. alt. ofl Loga- 



Sun. 



. o 

10 
20 

40 
5<> 



rithm. 



4 
4 
4 
4 
4 



o 
10 

20 

3° 

40 



& 4 50 



5 
5 

5 
i 



o 
16 
20 

30 
46 



! 5 So 



6 o 
.6 10 



6 
6 
6 
6 



20 

30 
40 

5° 



o 
10 
20 

30 
40 

5° 



2.0757 
2.0684 
2.Q620 
2.0561 

?. Q 5 10 
2.0464 



2.0422 
2.0385 
2.0351 
2.0319 

3.0291 
2.0266 



2 4 0244 
2.0224 
2.0204 
2.6186 
2.0169 

2.0155 



2.0140 
2.0128 
2.0116 
2.0105 
2.0094 
2.0086 



2.0077 
2.0070 
2.0063 
2.0057 
2.0051 
2.0046 



m 



TABLE! 



1. ■ 1, > ( V< ■>,».^wy>t*i ■-»"■ <■»■*■ «'*v J *-' : i 



Diff. 



63 
64 
59. 

S» 
46 

42 

37 

34 

32 
28 

2 * 

22 

20 
20 
18 
17 

14 

»5 
12 

12 
II 
II 

8 K 



App. alt. 
of Sun. 



o 

8 
8 



9 
9 
9 
9 
9 
9 



17 
18 

19 

20 

21 
22 



/ 

O 

10 



8 20 

8 30 

8 40 

8 50 



Loga- 
rithm. 



o 
10 
20 

3° 
40 

5° 



IQ O 

10 30 

11 O 

11 30 

12 O 

12 30 



13 © 

13 30 

14 o 

14 30 

16 o 



2.0041 

2.0037 

2.0032 
2.0028 
2.0024 

2,0021 



2.00I8 
2.OOI5 
2.O0I2 
2.00I0 
2.C008 
2.0006 



2.OOO4 
2.p000 
I ^9998 

1.9995 
1.9994 

1,9994 



1.9995 
1.9996 

1.9996 
i.999# 

2.O0OI 

2.0007 



2.0014 
2.0021 
2.0030 
2.0038 
2.0047 
Z.0057 



Oiff. 



4 
2 

. 3 

1 

o 
+ 



7 
9 
8 

9 

10 

10 



App. alt. 
of Suq. 
— — » 



e 

23 

24 

25 
26 

27 
28 



29 
30 
31 
32 
33 
34 



35 
36 
37 
38 
39 

40 



4i 
42 

43 
44 

45 
46 



47 
48 

49 
5° 
5 1 
5 2 



l*fc 



■*mm*mm*mmi 



t .r>*.-fc.tV,.**>*ri i.*-^-**. - 4«*-«fc- • A ■ t 



Loga- 
rithm. 



2.0067 
2.0077 
2.0086 
2.0096 
2.0106 
2.0116 



.0128 
0137 
0148 
,0158 
.0169 
0179 



2.0189 
2.0300 
2.0:09 
2.0220 
2.0230 

2.0240 



2.0250 
2.0259 
2.0269 
2.0278 
2.0287 
2.0296 



2.0306 
2.0314 
2.0323 
2.0332 
2.0340 
2.0349 



Die 



10. 
9 

to 
10 
10 

12 

9 
u 

fa 

10 

9 

,n 

10 

10 
10 

9 
10 

9 
9 

9 



19 
* 

t 

t 



rg 2] 



App. «lt. 
of San. 


Log* 


ritha>. 


» 




51 


a. 0357 


54 


2.0365 


55 


2.0372 


5* 


2.0380 


s l 


2,0387 


5* 


2.0394 


59 


2.04«2 


6* 


2.0469 


6i 


2.0416 


6* 


2.0422 


? 


2.0429 


<*4 


2.0435 


65 


2.0441 
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Diff. 






I 
I 

6 
6 



App. tit. 
of Soo. 


Lop- 


Diff. 


App. alt 


Loga* 1 


ritbm. 




of Sod. 


ritbm. 






+ 






66 


2.0447 


5 
5 
5 


• 
19 


2.0500 


S 


2.0452 


80 


2.0503 


68 


2.0457 


81 


2.0505 


69 


2.0462 


82 


2.0507 


7« 


2.0467 


5 
5 

4 


«1 


2.0509 


7« 


2.0472 


84 


2.0511 


7* 


2.0476 


«5 


2.0512 






4 




1 


71 


2.0480 


4 
4 
3 

4 

3 

2 


86 


2.0513 


74 


2.0484 


!l 


2.0514 


'4 


2.0488 


2-05*4 


2.0491 


«* 


*.°5«5 : 


77 


2.0495 


90 
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: USE of the foregoing TABLES. | 



*: 



J Jh dfaring the ftiftaftce of the Moon obferved , from a Star C§ 
i : the Sun's Centre of,theEffe<a$ of Refra#ion and Parallax. k 



I N T R O D U C T I O N> | 

» % ■'.•'" '• * ■ ,k ' . 

Tft E method here exhibited fe an improvement of tbat vrtirch I 
gave, formerly in The BritWh Mariner's Guide * and Philofophic^ 
Tranfactions, by means of Three Tables of ready ufe, the Firft and 
Third only of which are to be employed, if the Moon's diftance was taken from 
a Star, and the Second and Third if the Moon's diftance was taken from the 
Sun. — In the Second Table the effect of the Sun's parallax is allowed fori 
Thefe Tables are carried fo low as the altitude of three degrees, and migfijt 
be carried with eqjial eafe down to the horizon ; but that it is not thought faft 
to make ufe of obfervations where the celeftial objects are lower than herfc 
ftated on account of the variablenefs and uncertainty of the horizontal refrac* 
tions. Indeed it is advifeable not to make ufe of altitudes lower than five de£ 
grees, except in cafe of neceffity : and if there is opportunity to take then 
higher, it will be £1111 better. 

Table I. contains a logarithm to be taken out With the Star's apparent 
altitude. ,;. 

Table IL contains a logarithm to be taken out Xvith the Sun's apparetfc 
altitude. And, * 

T&ble III contains a number of minutes and feconds to be taken out witfk 
the Moon's apparent attitude, and the Star's (or Sun's) apparent altitude.-— Trip 
roles to be followed in making the calculations are thefe t * 

i 
* 

^SieBricMiMmfcr'i Guide, Chap. V. and PWlof. Trafcf. Vol. LII. Partll. for 1761, p 56L 
|tft, t*4 Vol. tlV. for 1764, p. i6j. J 

PRECEPT! 
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PRECEPT S. 

I. To the log. tangent of half the difference of the apparent altitudes of the 
Moon ffld Star Tor Sup) add the log. Co- tangent of half the fui* of tfo fam^*nd 
rejecting 'tea from the inclex, you will have the log. tangent of arc the 
Firft. 

II. To the log. tangent of arc the Firft, jaft found, add the log. co- 
tangent of half the diftanee of the Moon and Star (or Sun) and, rejecting ten, 
you will have the log. tangent of arc the Second. 

III. If the Star's (or Sun's) altitude is greater than the Moon's, take thefum 
of arc 2d, and half the diftanee of the Moon and Star (or Sun) ; but if the 
Moon's altitude is greateft, take the difference of arc 2d and half the diftanee, 
and you will have arc the 3d. 

"IV. To the log. tangent of arc 3d add the log. tangent of the Mood's apt 
parent altitude ; the funo, rejecting ten from the index, it the log. co-fine of 
arc 4th. 

V. With the Star's apparent altitude, take a logarithm out of Table I. or with 
the Sun's apparent altitude take a logarithm out of Table II. according as 
the Moon's diftanee was taken from, a Star or the Sun 5 the logarithm that 
found, added up together with the co-tangent of double arc the Firft, and the 
fine of double arc the Second, rejecting 20 from the index, gives the propor- 
tional log. of the effect of refraction, or firft correction of diftanee, which is 
always to be added to the obferved diftanee. 

VI. To the logarithm taken out of Table I. (or II.) add the conftant loga* 
rithm 0.3010, and the log. fine of the Moon's apparent altitude ; the fum* 
rejecting 10 frorn the inde*, is the proportional logarithm of a number of, 
minutes and feconds, to be referved. . 

VII. Enter Table 111. with the Moon's apparent altitude, and take out a 
number of minutes and feconds, which fubtratt from the Moon's horizontal pa- 
rallax, and you will have the Moon's horizontal parallax diminilhed ; to which 
add the referved number found under the preceding article, and you will 
have the Moon's horizontal parallax corrected. . 

VIII. To the proportional logarithm of the Moon's horizontal parallax corrected* 
add the log. co-fecant of the Moon's apparent altitude and log. co-tangent o( 
arc 3d ; the fair, abating 20 from the index, is the proportional logarithm of 
the principal effett of parallax, or 2d correction of diftanee ; which is always 
tp be fubtracted from the obferved diftanee corrected for refraction, except the* 
Moon's altitude be greater than that of the Star (or Sun) and at the fame time 
arc 2d be greater than half the diftanee, in which cafe it is to be added. 

IX. To the conftant log. 1.5820 add the log. tangent of diftanee of the. 
Moon from the Star (or Sun) twice corrected, double thefecaut of the Moon's 
altitude, double the co-fecant of arc 4th, and double the proportional logarithm 
of the Moon's horizontal parallax diminished ; the fum, rejecting 30 from the 
index, is the proportional logarithm of the 3d correction of diftanee ; and is, 
always to be added to the diftanee of the Star or Sun from the Moon's centre 
twice corrected, except the diftanee exceeds 90 degrees, in which cafe it is to 
be fubtracted. 

X. Now enter Table III. with the Star's (or Sun's) altitude, and take out 
the correfponding number ; then to the proportional log: of the third co'rrec* 

tioa 
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tion (found by the preceding article) add the log. co-fine of the apparent dis- 
tance twice corrected, the proportional logarithm of double the number juft 
taken out of Table III. and the arithmetical complement of the proportional 
•.logarithm of the Moon's horizontal parallax diminifhed (found by Article VII.) 
The fum of thefe four logarithms, reje&ing 20 from the index, is the propor- 
tional logarithm of the fourth and laft corre&ion of diftance,- and Is always to 
be added to the diftance of the Star or Sun from the Moon's centre thrice cor- 
refted. 

Thefe four corrections being applied, according to the rules, to the apparent 
diftance of the Moon from the Star or the Sun's centre, the true diftancp will be 
obtained clear of the effe&s of rcfraftion and parallax. 

EXAMPLE. 

Let there be given 

The apparent diftance of Moon from Star 43 35' 42'', the J *s horizontal 
parallax 5+' 42". o / 

App. alt. of Star 11 17 
App. alt. of D 9 38 



Difference — 


1 


39 






Sum — — 20 


55 






i Diff. — 
i Sum — w 


49 Tan g- — 
28 Co tang. 


»• 1 53.9 
IO-7334 




Arc ift — 4 
JDift. H* 2i 


25 Tang, • — 
48 Co-tang. — 


8.8873 
10.3980 




Arc ad — — 10 


55 T *°g- — 


9-2853 




Arc 3d — — 32 
The Moon's alt. 9 


43 Tang. — 
38 Tang. — 


9.8078 
9.2298 




Arc 4th Co- line 83 


44 Co-Jine — 


9.0376 




Tab. I. with *'s alt. ri° 17' 1.9857 
Double arc fir ft* 8° 50' Co-t. 10.8086 
Double arc 2d 2 1° $</ Sine 9.5704 


Conft. log. (of 7) — 
Sine ) 'salt. 7* 38' 





1.9857 
0.3010 
9.2236 




Pr. log. of the effeft of 2.3647 
Rcfraftioa = 46^,6 *=; 


Pr 


• lo fr 5' 33">S 
referved N* 





1.5103 



Ch] 



!>•• 



C 58. J 

1> *s horizontal parallax — 
Tabic 111. with ^saU.9 38' fubt. 

T 'i horizontal parallax diminifhed 
Rcfcrvcd number — add — 

I 's horizontal parallax corrected — 54 44,5 — Pr. log. — 0.JT70 

*'salt. — 9*38' Co-fecant - 10.7764 

Arc 3d — 32 43 Co-tang. - 10. 1922 

Proport. log. of parallax indiftancc 5' 53",o — «— 14856 



54' 

5 


42" 
3* 


49 
5 


11 

33.5 



Conftant. log. « — ■ — 1.5820 

Tang. dift. of D a Star twice corrected 43° 30' — ■ 9.9772 

Twice fecant of Moon's alt. 9 38' — — 20.0124 

Twice co-fecant of arc 4th, 83.44 ■ . 20.0052 

Twice proport. log. of Moon's horizontal parallax diminiihed, 49 11" 1.1268 

The fum (rejecting 30) is prop. log. of 3d correction 21 ',5 2.7036 

Co- fine dift. 43. 30 — ■ 9.8605 

Propor. log. of 4' 45" X 2 = 9' 30" ■ 1-2775 

Ar. compl. pro. log. J) 's horiz. par. diminUhed 49' 1 1" 9*4366 

Pro. log. .4th correction 5"! ■ ■ ■ 3.2782 



Hence D 's app. dUrance from Star — — — 43 35 42 

J irft correction . ■ ■ + O 46,6 

Second correction - — — - ■ ■■ — - 5 53,0 



D 's diftance twice corrected 
Third correction — 

Fourth correction — 



True diilance of D from Star 





. 




43 


3° 


35.* 




+ 


«ai,5 




+ 


S.5 


43 


3» 


2,6 
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PROBLEM. 

Given the apparent altitudes of thecenters of the Moon and Sun (or a known fixt 
Star) together with the apparent diftance of their centers • t6 find the true 
diftance of their centers at the time of obfervation, and from thence the di- 
fference of longitude between Greenwich and the place of obfervation. By 
Mr. George Witchell, F. R. S. 

SOLUTION. 

ift. From the proportional logarithm of the Moon's horizontal parallax (its in- 
dex being increafed by ten) fubtraft the logarithmic fine of the Moon's zenith 
diftance, and the remainder is the proportional logarithm of her parallax in alti- 
tude ; from which fubtrafting the Moan's rdfraftion, the difference will be the 
correction of the Moon's altitude, or (which is the fame) the correftion of her 
zenith diftance. 

2d, Add together the logarithmic tangents of half the fum, and half the dif- 
ference of the apparent zenith diftances of the Sun and Moon, and the loga- 
rithmic co-tangent of half the obferved diftance, the fum (rejefting twice the 
radius) is the logarithmic tangent of an arc, which call A, 

3d. When the Sun's zenith diftance is lefs than the Moon's, the difference 
between the arc A and half the obferved diftance is ta be taken, other wife their 
fum, and the ref ration correfponding to the complement of this fum or differ- 
ence, will be the firft correftion of the obferved diftance. 

4th. If the difference of the arc A and half the obferved diftance was ufed in 
the preceding rule, let their fum be now taken, otherwife their difference, and 
to the logarithmic cp- tangent of that fum, or difference, add the logarithmic 
tangent of the Moon's zenith diftance, and the proportional logarithm of the cor- 
reftion of her zenith diftance ; the fum (rejefting twice the radius) will be the 
proportional logarithm of the fecond correftion of the obferved diftance. 

5th. If the arc A is lefs than half the obferved diftance, the firft correftion is 
always to be added to, and the fecond fubtrafted from, the obferved diftance 
—But when the arc A is greater than half the obferved diftance, both the firft 
and fecond correftion s muft be added if the Sun's zenith diftance is greater 
than the Moon's, otherwife both muft be fubtrafted, and *hefe two corrections 
being applied gives the correfted diftance of the Sun and Moon. 

6th. Add together the proportional logarithms of the fum and difference of 
the correftion of the Moon's zenith diftance, and the fecond correftion of the 
obferved diftance, the logarithmic tangent of the correfted diftance, and the 
conftant logarithm 9.8039 — The fum of thefe four logarithms (rejefting twice 
the radius) will be rhe proportional logarithm of the third correftion of the ob- 
ferved diftance (expreffed in fecondsand thirds) to be added when the correfted 
diftance is lefs than a quadrant, otherwife fubtrafted, and the fum or differ- 
ence will be the true diftance required ; which being obtained,* the longitude 
will be found by the rules given at Art. 5, 6, and 7 of Prob. XI. p 37. 

N. B. If the diftance of the Moon from a known fixt Star is. obferved, the 
preceding rules will require no other alteration than reading Star inftead 
of Sun. 

[hx} EXAMPLE 
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*" : ObfervatToni on the preceding RtJ£X§. 

THE foregoing Rules being only an approximation will fometiqpes be liable 
to a fmall error, which principally lies in the firft correction f for though 
the refractions are nctrly proportional to the tangents of the apparent zenith dif- 
tances of the objects, yet as they are not accurately fo, an error of *en miles in 
looginuje may arifc when the Sun is not more than five degrees above the hori- 
zon, and the arc on which the firft correction depends amounts to eighty de- 
grees ; but though it is fcarce poflible that fuch a> ftfewmftaace can ever 
really occur in practice, yet it may be proper to (how how oot only the firft 
corr^ctioo; but alfo the true diftance of the objects, may be obtained in any 
circumftmce whatever ; and this may be done as follows : 

I. Let the mean refractions (which are found in Tab. I.) be reduced to 
the true by Dr. Bradley's Rule, by ufing this proportion; as the height of 
Forenheit's thermometer increafed by 350 is to 400, fo is the mean refraction 
to the refraction corrected. 

. .a. The difference between the Sun's parallax in altitude and his refraction, 
wiU be the correction of the Suu's zenith diftance. 

*. Find the correction of the Moon's zenith diftance, the arc A, and the 
fum or difference of that arc, and half the obfenred diftance by the former di- 
rections in articles 1, 2, and 3* 

4. Inftead of taking the refractions correfponding to the complement of this fum 
or difference for the firft correction, add together the log. tangent of the Sun's 
apparent Zfnith diftance, the log. co-tangent of the fum or difference above- 
mentioned, and the proportional logarithm of the correction of the Sun's zenith 
diftance ; qnd the fum, rejecting twice the radius, will be the proportional loga- 
rithm of the firft correction, which is to be applied as the foregoing Rules direct, 
as are alfo the fecond and third corrections, without any alteration whatever. 

5. If it (s defired to obtain the diftance of the objects true to the neareft 
fecood, it Wilt hie neceflary to apply a fourth correction, which will be found 
by adding together the following four logarithms, viz. 

Half the Sum of the proportional logarithms of the fum and difference of the 

"' Correction of the fun's zenith diftance and the firft correction. 

Half the fum of the proportional logarithms of the fum and difference of the 

correction of the Moon's zenith diftance and the fecond correction. 
The log. fine of the diftance of the objects twice corrected ; 

And the conftant logarithm — — ~ 9-S° 2 9 

The fum, rejecting twice the radius, will be the proportional logarithm of the 
fourth correction (exprefled in feconds and thirds) which being always added 
^o the diftance thrice corrected, gives the true diftance fought. 
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TnvwBhibmii work n tfr tndoarf within the Mack uQFtt nd'BUiy be either 
wtei or aeglefted without affefting the other part of the calculation, which is 
a very considerable advantage. 

If the above example had been computed according to the former precepts, 
without the additional calculus, the error would have been but 8| miles in 
longitude. 

G. WITCHELL. 



ERRATA. 

P. 409 tide to ift column for M. read S. 

P. 141, in the title to the fourth column, forCo-iecant read Co-fine. 

P. 155, Longit. of Bridgetown, for 5* 35' 00", read 59 41' 15"} and for 

3h 54' «o", read 3I1 58' 45". 

In the Explanation and Ufe of the Tablet, 
P- $h 1* *3» in Log- from Tab. IX. for 9-991351 read 9-99215. 
14, i9**195*> read 19.246!*. 

, '*' . .. J „, 9«»979» read 9-^S44* 

S7» 1- 3*» for II. read. III. 



I 



CONTENTS. 



?wV 



* a gf 



TITLE 
Preface 
Table I. The Refraftions of the Heavenly Bodies in Altitude 
Table II. Deprefllon or Dip of the Horizon of the Sea -~> 

Table IH. The Sun's Parallax in Altitude 

Table IV. Augmentation of the Moon's Semidiameter — - 
Table V. Dip of the Sea at different Diftance* from the Obferver 

Table VI. For reducing the Sun's Declination, as given in the 
Nautical Almanack for Noon at Greenwich, to any other 
Time under that Meridian ; or to Noon under any other 
Meridian — ?— 2— 6 

Table VII. The Right Afcenfions and Declinations of the princi- 
pal Fixed Stars of the Firft and Second Magnitudes, adapted 
to the Beginning of the Year 1780, with their annual 
Variations — *- — 7 

Table VIII. For reducing the Apparent Altitude of the Moon to 

the true — «■ 8— 17 

Table IX. Logarithms for readily computing the true Diftance 

of the Moon from the Sun or a Fixed Star - i » 1 8 — 3 a 

Table X. Numbers to be fubtrafted from the Logarithms in 

TablelX, when the Moon's Diftance from the Sun is obferved 3 3 

Table XI* Numbers to be fubtra&ed from the Logarithms in 

Table IX, when the Moon's Diftance from a Star is obferved 33 
Table XII. The Moon's Parallax in Altitude ■ . ■■ 33 

Table XIII. For computing the Effeft of Parallax on the Moon's 

Diftance from the Sun or a Star, by Mr. Lyons's Method 34—- 37 

Table XIV. For turning Degrees and Minutes into Time, and 

the contrary ■ • 38 

Table XV. Proportional Logarithms •■ — 39— 55 

Table XVI. For computing the Latitude of a Ship at Sea, having 
the Latitude by Account, Two obferved Altitudes of the 
Sun, the Time elapfed between the Obfervations meafurcd 
by a coipmoo Watch, apd the Sun's Declioatioa — — 57— 8* 

[ij Table 



CONTENTS. 



Page 



Table XVII. Natural Sines to every Degree and Minute of the 

Quadrant — — • 81—90 

Table XVIII. The Logarithms of Numbers from One to Ten 

Thoufand ■ - — 91—106 

Table XIX. Logarithmic Sines, Tangents, and Secants — 107—152 

Table XX. Containing the Latitudes of Places, with their Lon- 
gitudes from the Meridian of the Royal Obfcrvatory at 
Greenwich ; alfo the Time of High Water at the Full and 
Change of the Moon, at thofe places where it is known. 153—16; 

Table XXI. For reducing the Time of the Moon's Paflage over 
the Meridian of Greenwich to the Time of its Paflage o? er 
any other Meridian — 1C6 

Table XXII. For reducing the Moon's Declination, as given in 
the Nautical Almanac for Noon and Midnight at Greenwich, 
to any other Time under that Meridian ; or to Noon or Mid- * 
night under any other Meridian ■ ■- 167—170 

Table XXIII. For reducing the Sun's Right Afcenfion in Time, 
as given in the Nautical Almanac for Noon at Greenwich, 
to any other Time under that Meridian ; or to Noon under 
any other Meridian — 171—173 

General Introduction; concerning the Inftruments and Ob- 

fervations — 1— 3 

Explanation of the Tables — — — 4 — 13 

Problem I. To find the Latitude of a Ship from the Obferved 

Meridional Altitude of the Sun's Upper or Lower Limb - 14 

Problem II. To find the Latitude of a Ship from the Obferved 

Meridional Altitude of a Fixed Star 1 5 

Problem III. To find the Latitude of a Ship at Sea from the 
Obferved Meridional Altitude of the Moon's Upper or 
Lower Limb -— 15 

Problem IV. To find the Latitude of a Ship at Sea, having the 
Latitude by Account, Two Obferved Altitudes of the Sun, 
the Time elapfed between the Obfervations mcafured by a 
common Watch, and the Sun's Declination 1 6— 2% 

Problem V. The Apparent Time, the Ship's Latitude and Lon- % 
gitude, and the Sun's Declination being given, to find its 
Altitude ■ — 22 

Problem VI. The Apparent Time, and the Latitude and Lon- 
gitude of the Ship being given, to find the Altitude of any 
known Fixed Star • ■■ ■ 23 

Problem VII. The Apparent Time, and the Latitude and Lon- 
gitude of the Ship being given, to find the true Altitude 
of the Moon's center ■ ■ ■ ■ ■ ■ 24 

Problem 



CONTENTS. 



*a# 



Problem VHI. The Latitude of a Place, the Sun's Declination, 
and its Altitude being given, to find the Apparent Time at 
that Place — — - ■ 2; 

Problem IX. The Latitude and Longitude of a Place, the Right 
Afcenfion, Declination, and Altitude of a Fixed Star 
being given, to find the Apparent Time at that Place — 26 

Problem X. Having the apparent, or obferved, Diftance of the 
Moon from the Sun, or a Fixed Star, together with 
the Obferved Altitude of each, to find their true Diftance - 27 — 36 

Problem XL Having the Latitude of a Ship and its Longitude 
by Account; alfo the Obferved Diftance of the neareft 
Limbs of the Sun and Moon, together with the Obferved 
Altitudes of their Upper or Lower Limbs, to find the true , 
Longitude of the Ship ■ ■ — 37— 39 

Problem XII, Having the Latitude of a Ship,and its Longitude by 
Account; alfo the Obferved Diftance of the Moon's enlight- 
ened Limb from a Fixed Star, together with the Obferved 
Altitude of each, to find the true Longitude of the Ship - 40 — 47 

APPENDIX. — Addition to Problem X. or two other methods 
of clearing the apparent diftance of the Moon from a Star 
or the Sun of the effe&s of refraction and parallax . — 49— 64 



FINIS. 



LV - •••• 



Jt :***■■* 






• ->- 



- ~V 






4 



-*<*& 







